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ABSTRACT 


Based mainly on study material from North American Pacific voastal marine waters (trom the Bering Sea 
region to northern California), this study treats the systematics and distributional ecology of regional family 
and subfamily members of the gammarndean amphiped superfamily Déxar inoidea, Cluster analysis of 22 
component genera supports subdivision of this taxonomically difficult group into two principal farniltes, the 
primitive. thin bodied Atylidae, and the more advanced. broad bodied Dexaminidae. Family Atylidae 
encompasses Ihe subfamilies Atylmae Leach 1814 (revised status); Anatylinae Bolycheva 1955 (revised 
status), Lepechinellinge Schellenberg,. 1926 (revised status); and Nototropiinae, new subfamily. Family 
Dexaminidac here encompasses subfamily Dexamininae Leach, 1814 (revised status); Prophliantinae (Nicholls, 
revised Barnard, 1970); Dexaminoculinae, new subfamily, and Palycheriinae, new subfamily. 

Material from the study region contains representatives of both families and three component subfamilies. 
Within subfamily Alylinac are newly described and figured Atyfus georgienes, new species and A. borealis, 
new species. Newly recorded from the study region and/or refigured are: Anviusatiassovt (Gurjanova, 1951), 
A. bruggeni (Gurjanova, 1938), A. colfingi (Gurjanova, 1938), and A. fevidensus Barnard, 1954, A, ridens 
t Alderman, 1936), and the type species A. carinatus J, C. Fabricius, 1783. Rediagnosed and refigured from 
the western Pacific region are Arvius ekmär! Gurjanova, 1938 and A. rviovi Bulycheva, 1952. Based on 
analysis of the literature and records from the western Pacific, subfamily Anatylinae here encompasses 
Anarylus pavievskii Bulycheva, 1955, and Kameharvlas japonicus (Nagata, 1961), Subfamily Nototropiinae 
contains the western Pacific Morotropis sp. (oT. guttatus Costa) and the abyssal species, Arvlus aberrantis 
(Barnard, 1962), here transferred from subfamily Lepechinellinae in the monotypic new genus A berrafylus. 

Within family Dexaminidae. subfamily Polycheriinae is moderately well represented in amphi-North 
Pacific waters. Newly described and figured are Pałycheria carinata, new species, and P. mirillfae, new 
species, and Pofvcheria osborni Calman, 1598 is redescribed. Subfamily Prophliaritinae, iz represented in 
Asiatic Pacific coastal waters by about a dozen described species, but in Ihe North American study region, 
the sole species identified to date 13 Guerne redwecans (J. L. Barnard, 1958). Subfamily Dexamininae 
is well represented in the western North Pacific by species ol Paragexamine hut is absent from the eastern 
North Pacuy. 

Biogeographically. within family Atylidac. members of the primitive subfamily Atylinae are endemic to 
ihe North Pacific region. From there, members of the more advanced Nototroptinae and Anatylinae have 
apparently radiated into Ihe Indo-Pacific and former tethyan wam-water regions. Members of subfamily 
Lepechinellinae, having a comunon ancestor with the Nototrapiinae, have become abyssal. Nearly all mem- 
hers of the more advanced family Dexaminidac are warm-temperate and tropical bula few species of the most 
advanced subfamily, Polveheritnae, have penetrated into the cold temperate North Pacific, apparently from 
two dilferent sources. The sole North American Pacific prophliantin species appears more closely related 
to counterparts in the North Atlantic region (han to prophliantins of the western North Pacific. 

Except for ihe abvssal Lepechinellinae, most dexaminoideans are littoral -sublittoral in depth range and 
all are exclusively marine. In life style, they mainly neste on the bottom, in sea grass clumps, coral clusters, 
empty shells, or in pits excavated in the tests of colonial invertebrates, but the Prophliantinae apparently 
burrow in soft sediments. Species densilies are seldom highand total biomass is low, presumably with bile 
significance in regional food energy cycles. The group may be considered a specialized relict offshoot of 
carly gammaroidean ancestral types, rom which may have also evolved the closely related, but ecologically 
more successful. ampeliscoidean amphipods that are tube-dwelling and deposit-leeding in soft sediments, 
world-wide. 
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INTRODUCTION 


The superfamily Dexaminondea encompasses a eroup of 
benthic nestling amphipods that occur mainly on hard sub- 
strata in tropical and warm temperate regions of the world. 
The number of described species is relativley small (z 200), 
and populations are senerally of low density. However, 
morphological diversity within the group is relatively high 
tef. Camunarcidea with 5 limes the number of species). 
possibly reflecting the wide variety of solid (and some 
sedimentary) substrala on which various subgroups of 
Dexaminoidea have been modified Tor existence. 

The animals are characterized by variously carinaled or 
dorsally processiferous bodies, fused usosome segments 2 & 
3, a tendency to prehensality (subchelationi of peracopods 3- 
7, and a reproductive life style that involves mating freely in 
Ihe water column. The gnathopods are weakly (or not) 
sexually dimorphic, but m the type genus Dexamine and 
close relatives, Ihe anterior margin of the propod of gnathopad 
1 iin the male} bears a characteristic notch or sharp excava- 
tion. of presumed (but unknown) reproductive function. 
Although basically free-living, with well developed 
peraeopods, pleopods, and tail Fan, the animals are typically 
slow-moving, even sedentary, in vegetative life style, Most 
species are deposit or trypton feeders, frequently employing 
specialized setne of the antennae and anterior peracopiosds to 
Take in organic food material, froma nearly fixed position on 
the bottom, Members of the specialized genus Połycheria 
are comunenssl on the tests of colonial tunicates and sponges 
where they live "upside down in pits excavated in the 
surface of the host. However, unlike ihe closely related 
unpeliscoideans, of similar “upside-down” feeding style, 
dexamindideans lack spinning glands in the anterior 
peracopods and are incapable of tube building. 

The classification of ihe group within suborder 
Gammarid¢a has gone (hrcugh an early period of stability, 
followed by a recent period of relative instability, Early 
workers (c.p Sars,1595; Stehbing, 1908) maintained the 
why lids and dexarninids as separate families, and recognized 
the close similarity of atylids to the basic "Crammaridae 
amphipod type. Such stability was extended to the Lepech- 
inellidae (Stebbing, 1903) and the Prophliantidae (Nicholls, 
1939) by more recent major workers (e.g. Gurjanova , 1951: 
Barnard, 19693), Soon afterwards, however, a developing 
trend to fusion of related higher taxa, led 10 submergence of 
all dexaminid groups within family Dexaminidae (e.g. Bellan- 
Santini, 1932) or to formal creation of a new superfamily 
group, Dexarminoxdea, in which family levels of distinction 
could be maintained (e.g. Bousfield, 1979, 1987). 

Dexaminoidean amphipods are among the few regional 
North Pacific gammarklean groups that have received sie- 
nificant taxonomic attention. Within the Dexaminidae 
proper, Polvcheria osborni was described from California 
by Calman( 1595). Within family Atylidae, the genus Aryfus 
had been nik arwa from the Pacihe coast of North America 
prior to Aldenman’s (1936) description of A, tridens from 
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California. That record was closely followed by Gurjanova’s 
(193%) description of A. collingi from eastern Siberia and 
Bering sea regions, and by T. L. Barnard' s ( 1956) description 
uf A, fevidensus from California, Based on CMN material 
collected along the Pacific coast of Canada, 1955 - 1959, 
Mills (1962) provided illustrated descriptions, keys, and 
distributtanal dala on those three species. from the coastal 
marine region of British Columbia. Further records from 
California were added hy Barnard (1962, [9695 and Cadien 
(1991). Barnard (1975), and Staude (1987) included dex- 
aminids in keyed and illustrated popular regional works and 
Austin (1985) summanzed records from the cold temperate 
northeast Pacific region. Within family Prophliantidae, 
Cuernen (Prinassus) reduncans Barnard had been recorded 
widely along Californian coasts by Bamard (1958, 1969b, 
1972) and Cadien (1991). The biology of Polycheria 
osborni was studied in detail by Skogsberg & Vanśell 
(1928), and some members of the Lepechinellidae were 
recorded from the castem Pacific abyss by Barnard (1967, 
1972). 

inthe western North Pacific, the early work of Gurjanova 
(1938). and Stephensen (1944) was encompassed by Gurj- 
anova (1951), Subsequently Bulycheva (1952, 1955) pro- 
posed further species of Arvius, Polycheria and Anatylus: 
and Birstein k Vinogradov (1955) recorded an abyssal 
lepechinellid. From Japanese waters Nagata (1961) de- 
scribed the aberrant /^rylus japonicus. The more recent work 
of Gamo (1981) on Lepechinella, of Hirayama (198da,h, 
1954, 1986) on species of Paradexamine, Polycheria. 
Guerned, and Arylas, and Ishimaru (1987) on Guernea, and 
others, has been summarized most usefully in a catalogue of 
dexaminid amphipods of Japan by Ishimaru (1994). 

Dexaminid systematics and distribution have been 

ireated comprehensively and most usefully by Barnard & 
Karaman (1991), However, the lumping of diverse sub- 
groups within one family, with recognition of only one 
additional subfamity and no superfamilies, and the use of too 
few, or phyletically non-significant, character states in diag- 
noses and keys, tends to create problems of incoasistency in 
laxonomic analysis and an unwieldiness of classification 
that may also apply elsewhere within gammandean classifi- 
cation iee. within family Eusiridae). Our purpose here is to 
(Li develop new basic taxonomic information and analytical 
criteria from a study of the present North Pacific material; (2) 
incorporate this information with previous knowledge as a 
basis for numerical analysis of natural relationships between 
higher taxonomic categories, and (3) modify existing classi- 
fications m a manner (hat mere consisten] y reflects distribu- 
tional, ecological, and behavioural, as well as taxonomie and 
phyletic. differences between the subgroups. 

The authors have recently examined extensive new 
material in the amphipod collection of the Canadian Mu- 
seum of Nature (CMN), Ottawa, that supplements the earlier 
material of Mills (1961), and materia) from the Bering Sea 
region (Peter Slattery expeditions) and elsewhere. Station 
lists for CMIN museum material, 1955 - 1980, are provided 


by Mills (1962), Bousfield (1958, 1963, 19681, Boustield and 
Me Allister (1963), and Boustield and Jarrett (1981), 

This report provides an extensive review of the system- 
aües, distributional ecology of (he dexmminoidean fauna 
from the North American Pacific coastal marine region and 
relates it phyletically and biogeoeraphically to counterpart 
faunas of the western North Pacific and elsewhere in the 
world. 
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SYSTEMATICS 
DEXAMINOTIDEA Leach ( revised Bousfield) 


Dexaminodea: Boushield, 1979: 330,—Bousfield, 1952: 
37 7.—Bousfield, 1983: 263. —5chrarn. 1986: LED. 
Dexaminidae Barnard, 1970: 161, —Ishimaru, 1987: 1412, 
—Barnard & Karaman, 1991; 260. 


Families: 1. Atylidae G. O. Sars, 1382; 26. Includes 
subfamilies Atylinae Sars (revised status): Lepechinellinae 
Schellenberg 1926 (revised status), Nototropiinae, new sub- 
family; and Anatylinae Bulvcheva, 1955 (revised status), 
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2. Dexaminidae Leach, 1813/14:432. Includes subfamilies 
Dexamininae Leach (revised status} Polycherinae, new 
subtamils; Dexaminoculinae, new subfamily; and Pro- 
phiiantinae Nicholls. 1939 (revised status, Barnard 1970), 


Diagnosis (after Bousfield, 1952): Rostrum present, 
variable. Body (especially urosome) usually with mid- 
dorsal, and often dorso-lateral, carinafions or teeth. Urosome 
segment | dorsally carinate. Urosome segments 2 & 3 
coalesced, often dorsally carinate, Sexual dimorphism pro- 
nounced in eyes, antennae, uropod 3, and coxal gills, but 
weakly expressed in gnathopod L Eyes pigmented and 
multi-Faceted. lacking in bathyal forms. Antennae variable; 
peduncles of flagella (male) armed with brush setae, An- 
ienna |, peduncular segment 2 usually longer than 1; seg- 
ment 3 short: accessory flagellum minute or lacking. An- 
tenna 2 trending to shortening (female y Hagellum elongate, 
non-calecolate (male). 

Mouthparts trending to modification. Upper lip entire. 
Lower lip, inner lobes variously developed. Mandibular 
molar Iuuralive, bus trending to reduction; left lacinia basi- 
cally 5-dentate; palp various, weak or lacking. Maxilla L 
inner plate 0-8 setose, outer plate 7-11 spinose; paip often 
j-segmented. Maxilla 2, inner plate the smaller, wending to 
loss of marginal setae. Maxilliped, outer plate large. inner 
plate and palp trending to reduction in size and loss of setac, 

Coxal plates 1-4 medium to small, often notched or 
incised below; coxa 5 strong, often antero-lobate. Gnatho- 
pods small, weakly subchelate (palms convex), generally 
dissimilar in form. Gnathopod 1. propxl may be distinc- 
tively sexually dimorphic. 

Peracopods 3 & 4 subegual, or peracopod 4 smaller, 
irending to shortening of segment 5. Peraeopods 5-7 var- 
table in form and size, bases unequally broad. trending 10 
linearity; segment 5 variable; segment 6 and dactyl trend- 
ing to subchelation, 

Plęopodz usually strong, especially in male. Uropods | 
& 2, rami unequal, lanceolate. apically spinose, Uropad 3 
aequiramous; tami lancenlate. outer ramus l-segmented, 
margins setose in male, often so in female. 

Telson bilobate. lobes variously fused basally, apices 
spinose, noched or finely crenulated. 

Coxal gills sac-]ike. on peraeopads 2-7(6). often pleated 
or phylloform, especially in male, Brood lamellae medium 
broad or strap-like, trending ta linearity, 

Reproductive Life Style; synchronous, mating freely in 
water column (presumed from morphology - nearly all 
members}. 


Taxonomic and Biogeographic Commentary: Cluster 
analysis of all 22 seneric-level taxa within superfamily 
Dexaminoidea recognizedhere (p. 56 ) supports the validity 
of the family and subfamily components listed above, and 
detailed in the following systematic accounts. The most 
primitive subfamily, Atylinae is endemic to the boreal- 
subarctic North Pacific; others are components of mainly 
Indo-Pacific faunas marginally present in (tus region. 


(e) ATYLINAE | (b)NOTOTROPIINAE | (c) LEPECHINELLINAE | — (d) ANATYLINAE 


FIG. 1. ATYLIDAE: TYPICAL CHARACTER STATES 
A-Rostrum; B- Urosame 1; C -Antenna 1; D-Coxa 1; E-Mandible; F - Gnathopod 1; 
G - Peracopods 3-4; H- Peracopods 5-7; J- telson; K - coxal gills 2-5; (from text plates) 
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W E | 
FIG. 2. DEXAMINIDAE: TYPICAL CHARACTER STATES 


A- Rostrum; B- Antenna 1: C - Coxa 1-4: D- Gnathopod 1 (male); E- peraeopods 3-4; F - peraeopods(5-7 bases) 
G - peraeopods 5-7 (distal; H - abdomen dorsum; J - Pleon plates 2-3; K - telson (from text plates) 
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KEY TO WORLD FAMILIES OF DEXAMINOIDEA 


i. Body slender, antennae medium-long, antenna 2 not reduced (female mandible usually with palp 
maxilla |, palp 2-segmented: maxilliped almost normal; coxa 5 shallow, strongly antero-lobate . Atylidae. 


— Body short, broad; antenna often short, AŻ shortened (female): mandible lacking palp; maxilla |, palp L- 
segmented, maxilliped palp distinctly reduced; coxa 5, broad, aequilobate, usually deep . . Dexaminidae. 


Atylidae CG. ©. Sars 


Atylidae: G. ©. Sars, 1882: 26.—Stebhing, 1906: 327 — 
Barnard, 19693: 161. —Boustield, 1982: 277, 
Anatylidae: Bulycheva, 1953: 204.— Boustield, 1982: 277 
Dexaminidac (part): Barnard, 19763: 164 —Bellan-Santini, 
1953: 212. — Barnard & Karaman. 1991: 260. 


Type Genus: Arvius Leach, 1815: 21, (Type A. carin- 
alus Fabricius 1793). 


Diagnosis: Body slender, laicrally compressed. Poste- 
rior peraeonand pleon var-iously carinate or smooth, Urosome 
] mid-dorsally carinate, Rostrum various, usually mediam 
io strong. — Antennae nob shorn, antenna Z the longer. 
Antenna |, peduncular segment 2 subequal to segment |, 
often longer; accessory flagellum present, minute, 

Lower lip, inner lobes usually lacking. Mandible with 
palp (few exceptions). trituratmg molar, 5-deniate left lacinia, 
and several blades in spine row. Maxılla 1. palp 2-seg- 
mented. Maxilla 2 normal, margins setose, Maxilliped inner 
plates normal, apex spinose; palp strong. 

Coxae 1-4 various, lower margins may be acule, occa- 
sionally incised, 2 & 3 deepest, | less deep. — Ginathopods | 
& 2 weakly subchelate. weakly sexually dimorphic: carpus 
various, often slender. 

Peracopods 3 & 4, segment 3 usually much shorter than 
segments 4 & o and dąctyls not elongate (except in 


Lepechinellinac), Peracopods 3-7 not elongate, bases vari- 
ously expanded and lobate below. somewhat dissimilar in 
form; segment 5 various, Pleopixls various, usually strong. 
Pleon plates 1-3, hind corners squared or acuminate. Uropod 
3, rami lanceolale, margins setose (esp, male) or spinose. 
Telson lobes normal. short to medium, fused basally. 
Coxal gills often pleated or plaited. Brood plates broad. 


Taxonomic Remarks: The family Atylidae is here 
subdivided mio 4 subfamilies as diagnosed below, They arc 
separated on character states of Ihe key (below) for which 
illustrations are provided in Fig. 1, and in pertinent sections 
Of the text. 


Subfamily Atylinae Boeck (revised status) 


Alylinae Boeck, 1876: 320. 

Atylidae Stebbing, 1906: 327. — Gurjanova, 1951: 678.— 
Barnard, 1969; 163, 

Dexaminidae (part) Bellan-Santini, 1982: 212.—Bamard & 
Karman, 199]: 260, 


Type genus: Arvin: Leach, 1815. 


Diagnosis: Generally medium to large atylids (5-40 
mm). Rostrum usually large. Posterior peraeon, pleon, and 


— KEY TO SUBFAMILIES OF ATYLIDAE 


1. Peraeopods 3 and 4 closely subequal in size; peraeopods 5-7 


‚segment 5 distinctly shorter than segments 


4 & 6; antenna |, peduncular segment 1 shorter than peduncular seement 2 (always, in female) . 


" S Bo; | a a 4 W BE B ok k b d e 4 mom hg: 3 3 


" 5-* F PFL 10121339 8 9 FFPB'«Sa""«dBHB!.)!1 141 44L25354382L1!44242--L421É.L-44.- kok 


Alian (i 8) 


—Peracopod 4 distinct y shorter than peracopod 3 (in distal segments): peraeopods 5-7 segment 5 not dis- 
lincily shorter than segments 4 & 3; antenna I peduncular segment 2 varously longer than segment 1 . 2. 


2. Eyes lacking: anterior head lobe strongly bifid: peracopods and dactyls very slender, elongate; telson 


lobes short, diverging distally 


Lepechinellinae (p. 31) 


|» 9 8 p FF EDI a 


— Eyes present; anterior head lobe blunt or slightly emarginate; peracopods and dactyls normal length and 


thickness; telson lobes normal, converging distally 


ey 


Lb- ud. 


3. Pleon segments 1-3 not carinate; urosome | with simple mid-dorsal toh; mandible iacking palp; uro- 
pod 3, rami short, margins spinose; peracopod 5, basis not lobate below; gills simple . Anatylinae (p. 32) 

—Plean segment 1-3 usually carinate mid-dorsally: urosome | with tooth and notch; mandible with palp 
(weak); uropod 3, rami lanceolate, margins setose (esp. male), peraeopod 5, basis with lower hind lobe: 


gills phylliform | 
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Nototropiinae (p. 28) 


XA AW . Bo X EE W N 


urosome usually dorsally carinate, Anterinae large, selose, 

Mouthparts basic. Mandibular molar, spine row, and 
palp well developed, Maxilla I. inner plate separate. apically 
setose, Manilla 2, plate margins setuse. Maxilliped nonnal, 
plates and palp well developed. 

Coxal plates 1-4 medium, lower margins ofen weakly 
incised or subacute anter-iorly, Gnatbopods medium, 
subsimilar, weakly sexually dimorphic. 

Peraeopods 3 & 4 subsimilar in form and size; segment 
5, distinctly shorter than segments 4 & 6. Peraeopods 5-7, 
bases broadened: segment 5 yanously shorter than seginents 
4 & 6, Peracopod 5, basis, hind lobe weak, not produced 
below, Peraeopod 7, basis very broad, posterior lobe present, 
acute or rounded below, 

Pleopods strong. Uropod 3. rami strong, margins spinose 
and usually setose (both sexes). Telson lobes medium to 
large, with apical spine(s). Anterior coxal sills usually 
pleated, especially in males. 


Taxonomic and Distributional Commentary: The 
subtamily Atylinae presently contains a single genus, Avias 
encompassing about a dozen species, almost all endemic to 
the boreal and subarctic North Pacific region. The range of 
morpbological variation is sufficsently great that recognition 
of internal groupings (e.g. the coffing? subgroup) may even- 
tually justify subgenecic recognition. 

The princiapl features of subfamily Atylinae are 
conterasted with those of other subfamilies of Atylidae in 
Figure 1. In summary: (referred to in following text, where 
pertinent. 


Atylus Leach, 1815 


Atyfus Leach, 1515: 21.—Mills, 1961: 17 (key). —Barnurd. 
1956: 38,.—1,L. Barnard, 19698: 163.—]1. L. Barnard, 19708: 
164. —Barnard & Karaman, 1991: 262 (parti, 

Nototropis Gurjanova, 1951: 680 + key. (part) 

non Anatyfus Bulycheva, 1955; 205, —Tzvetkova, 1967: 
391. 

non Kameharvius. Barnard, 19706: 93. 


Type Species: Gommarus carinams J, C. Fabricius 
1793, monotypy. 


Species: A. arlassovi (Gurjanova. O51); A. borealis, 
new species; A. bruggeni (Gurjanova, 1938), A, collingi 
(Gurjanova, 1938); A. ekmani (Gurjanova, 1938) A. 
grorgianus, new species; A levidensus (J.L. Barnard, 1950): 
A. rytóki Bulycheva, 1952; A, tridens (Alderman 1935), A. 
villosus Bate 1862, (A, orientalis Hirayama, 1986). 


Diagnosis: Large atylids (10-304 mm). Rostrum me- 
dium to large, Anterior head margin rounded, rarely bifid. 
Antennae moderately strongly sexually dimorphic. Arl- 
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enna l, peduncular segment 2 not longer ‘han l; accessory 
flagellum minutely 1- segmented, Antenna 2, peduncular 
segments 4 £ 5 strong, often selose. 

Lower lip, inner lobes weak or lacking. Mandible: molar 
trituraitve; palp normal, 3-segmented. Maxilla 1, inner plate 
with 4-8 apical setae. Maxilla 2, inner plate with 1-8 
proximal plumose marginal setae. Maxilliped, palp normal, 
4-seemented. 

Coxae 14 medium deep, smooth or subacute below; 
coxa 3 antero-distally deepest. Coxa 3, anterior lobe broadly 
or sharply rounded below. Cinathopods 1 & 2 ordinary, very 
weakly or nat sexually dimorphic; propod A carpus medium, 
usually subsimilar in length. 

Peracopods 3-7 not elongate, dacivls relatively short, 
Peracopods 3 & 4 , ^ezment 5 markedly shorter than 4 & 6, 
Peracopod 5 distinctly smaller than peraeopods 6 & 7; basis 
with small postero-distal lobe. Peracopod 7, basis broad, 
postero-distal lobe present, rounded or acute below, 
Peraeopods 5-7, segment 5 markedly shorter than segments 
4 & 6. 

Pleapods regular, pleon plates rounded below and be- 
hind. Uropod 2 short, rami unequal, Uropod 3 strong, rami 
lanceolate. margins setose in male, setose and/or spinose in 
female. 

Telson lobes not elongate, fused basally, not diverging 
distally. Coxal gills sac-like, weakly to moderately pleated. 
Brood plates medium broad, nór slender. 


Variables: Rostrum long (type), medium (A, calling, A, 
georgianus), posterior peraeonites carinate (tvpe), smooth 
(A. Borealis, A. rylevi, A. irridens); pleon carinate (type), 
smooth (A. borealis, A, rylovi, A. tridens) gnathopod 2, 
propod & carpus short, stout (type), slender (A. brugeeni, A. 
ekmani, A. villosus) peraeopodis 5-7, segment 5 only slightly 
shorter than segments 4 & 6 (A, villosus). 


Taxonomic Corrmentary: Some species of the genus 
Arvlus, as here define. „overlap in some character states, with 
some species of Noterropis, as defined below (p.23). How- 
ever, Ihe two genera are distinguished by the characters of 
the subfamily key (p. &} and, in combination, by the larger 
rostrum, heavier mandibular palp. the weak (or lacking) hind 
lobe of the basis of peraeopod 5, heavier urapod 3, and the 
Pleated, rather than phy loform (or dendritic) anterior coxal 
gills, especially in the male, 


Distributional Commentary: Most species are con- 
fined 10 subarctic and boreal coastal marine waters of the 
Nort Pacific region, and are mainly benthic. Aryfus carinatis 
is holarctic, bul A. villosus has been recorded only from the 
southern oceans and may not be a natural member of the 
venus. 

Members of the genus Arries (sens, stp.) are virtually 
non-overlapping distributionally wilh members of the genus 
Mototrapis, as here defined. 


KEY TO NORTH PACIFIC SPECIES OF ATYLUS* 
(Character states illustrated mainly in Fig. |. p. 61 


1. Peraeon segments 6 & 7 and pleon mid dorsally toothed or carinated: urosome segment i with single 


(or bifid) mid-dorsal tooth; coxa 4 various, not crescent shaped posteriórlv ................... = 
— All segments of peracon and pleon mid-dorsally smooth; urosome segment I with single mid-dorsal 
tooth and preceding notch; coxa 4 crescent-shaped postero-ventrally . . ,,,,,,,.,,,..,....,,,.8 


2, Rostrum large (1/2 head lengthy; uropod 3 large, rami longer Ihan twice peduncle, margins with spines 


and setae; telson lobes elongate. 1 1/2 - 2 X basal width .....:,.............,,,..,,..,,....4 
—Rostum medium, 14-173 head length; uropod 3 medium, rami shorter than twice peduncle, margins 
anime. Bsc ORS BEE ge er rar aaa nn gare L 


3. Gmathopal 2. propod and carpus stout, depth of each > 0/2 length; peraeupod 7, basis, posterior lobe 
large, acute below; [used urosome segments 2 & 3 wiih low mid-dorsal carination; mandible, palp 
Gu Me [MT ll 4, 

— Gnathopod 2. propod and carpus slender, depth = 1/2 length; peracopad 7. posterior lobe small. 
shallowly rounded below; fused urasome segments 2 & 3, dorsal process erect, projecting well above 
ON. reel. OT zede. ie. MA eer ee PELO DE. 


4. Peraeopods 1 & 4 & peraeopod 6, segment 3 short, length < 1/2 segment A, gnathopod 2, propod stout, 


WISE A 4 1 ren ee, MEI amem uso aeo Pe 16.45. z A. olleke (p. 11) 
—Peracopods 3 & 4, and MA ana" 6, segment 5 medium, length > [/2 segment 4; znathopod 2, propod 
VON. Eq A. TED" mieu m ka a mdi A. carinatus (p. 11) 


3, Eyes large; fused urosome 2 & 3 with bifid mid-dorsal tooth; uropod 3, margins of rami with spines 
and setac; peracopad 7, basal lobe subácute renee eee A. bruggem (p. 14) 

— Eyes small; fused urosome 2 & 3 with single mid-dorsal tooth: uropod 3 (female), ramal margins spin- 
use; peracopad 7, basal lobe rounded below... .. Pt W VE UE TAJ n o o 14 6. 


6. Pleon segment 3 and uroesome segment 1 with bifid mid-dorsal tooth; western Pacific, Sea of Japan .. 
Pte ee LT QUIC A ee OMS. TEM A. ekmanı (p. 16) 

—Pleon segment 3 and urosome | with single mid-dorsal tooth: endemic to the North American Pacific 
UE du | A. levidensus (p. 16) 


7. Coxa 4 acute below; fused urosome 2 & 3 with low mid-dorsal ridge: snathopod 1, mopod, postero- 


distal angle with 5-6 transverse row of stout SPINES . ,,,,.., e nn A. collingi (p. 24) 
—Coxa 4 rounded below; urosome segments 2 & 3, with erect mid-dorsal tooth; gnathopod 1, postero- 
dorsal. angle of propod with 3 transverse rows of spines ........,.........A. geergmnus (p. 26) 
R. Peraeopod 6, segment 5 short {e 1/4 segment 4); telson large, length >> width. .... ........ br: 11 
—Peracopod 6, segment mediam (= 1/2 segment 4h telson short, basal width about equal to length... 
Me ET Re. TRE mcm e ann MAC. OCT. A, rylavi. (p. 18) 
9. Antennae long, flagella with more than 20 segments; uropod 3 (female), apices of rami acute; telson 
Lo p ER c MEM CPP ... A. ridens (p. 20) 
— Anlennag shorter, flagella with fewer than 20 segments; uropod 3 (female) apices of rami rounded; 
kkońrtedjui Temm VNA + c:e sar ne a kaka nn A. borealis (p. 22) 


* Arius orientalis Hirayama not included 
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Atylus carinatus (Fabricius) 
(Fig. 3) 


Gammarus carinatus J.C. Fabricius, 1793: 515, 

Atvlus carinatus Sars, 1895: AT]. pl. 166.—Stebbing. 1906: 
27%. Shoemaker, 1920: 146.—Shoemaker, 1955: 45.— 
Gurjanova, 1951: 679. —Dunbar, 1954; 762 —Barnard, 1975, 
fig. 61.— Barnard & Karaman. 1991: 262. 


Material Examined: North-west Territories; Slidre ford. 
Ellesmere I, Arctic Biol. Sta.. PRB. Canada, July 25, 19652 
- | male (22,0 mm} (slide mount) 1 female ov (23.0 mam) 
(slide mount). Many specimens in CMN Canadian arctic 
collections; nane from immediate study region, 


Diagnosis Female 125.0-30,0 mmo: Body large, laterally 
compressed, Peraeon and pleon segments with mid-dorsal 
ridge, increasingly elevated as carimations od peraeon seg- 
ments 5-7, pleon [-3, and urosome segment |. Fused 
urosome segments | and 2 with low mid-dorsal and paired 
dorso-lateral ridges. Head: rostrum large (> 12 hcadlengihi,. 
anterior head lobe blunt, slightly emarzinate, Eye small, 
Antenna 1. peduncular segments | & 2 subequal in length, 
selose posteriorly, accessory flagellum small, 1-scgmented. 
Antenna 2 slightly the longer, peduncular segments heavily 
setose posteriorly. 

Lower lip lacking inner lobes. Mandible: molar large. 
strong: spine row with 5-7 blades: left lacinia 5-dentaie; palp 
nonmal, strong, Maxilla 1, inner plate with 7 apical setae. 
palp large, 2-segmented. Maxilla 2. inner plate with 1-3 stoul 
plumose inner marginal setae. Maxilliped normal, palp 
strong. 

Coxal plates 1-4 medium deep; coxa | shortest, directed 

anteriorly; coxa 3, lower margin anteriorly subacute. Coxa 
5, anterior lobe broadly rounded. Gnathopods | & 2, very 
weakly sexually dimorphic, carpus and propod relatively 
short, deep, subequal in length, 
Peraeopads 3 & 4, segment 5 shorter than segments 4 & 6, 
dactyls stout. Peraeopods 5-7 (especially bases) somewhat 
dissimilar in Tonn and size; segment 5 slightly shorter than 
corresponding segments 4 & 6. Peraeopods 5 & à lower 
hind low very small. not produced. — Peraeopod 7, basis 
broad, posiero-distal lobe rounded, 

Pleon plates 1-3 broad, hind corners squared, Uropod 1, 
rami lanceolate. subequal. uropad 7, outer ramus markedly 
shorter than inner. Uropod 3, rami narrowly lanceu-late, > 
IX peduncle: margins setose in female and male. 

Telson lobes deeply separated, not diverging, cach with 
apical and subapical spines, Coxal gills large, sac-like, on 
peraeopods 2-7, anterior gills (male) weakly pleated basally. 


Distributional Ecology: Holarctic, in North America 
south to the Saguenay Bord in the cast, and northern Bering 
SealKotzebue Sound) inthe west (Shoemaker, 1935) mainly 
in shallow coastal waters (0-50 m), along mixed stony and 
silty shores. The species has been recorded trom the stomach 
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contents of various arctic shallow-water fishes, and from 
cider ducks, and bearded and ringed seals (Dunbar, 1954). 

Taxonomic Commentary: Arvius carinatus is a distint- 
tive species of the genus that exhibits several plesiomorphic 
character states. These include the accessory flagellum, 
strongly carmáted dorsum of the posterior (horacic and 
abdominal segments, and the strongly marginally setose 
rami of uropod 3 (both sexes), As the type of the genus 
Arvlts, (is combination af character states separate it at genus 
level from Anarviur pavlovi Bulycheva, 1955, and from 
MNaterropis amit (Goes, 1866) with which A, carinatus 
overlaps distributionally in high arctic and subarctic waters. 


Atylus atlassovi (Gurjanova) 
(Fig. 4) 


Noratropis arlasseri Gurjanova, 1951: 690, figs. FIA. B. 
Abus atlassovi Mills. 1961: 19 (key only) — Barnard & 
Karaman, 199]: 262, 


Material Examined: Bering Sea region: Amchitka Is- 
land, Constantine Harbor, C. E. OC laar call, Cet. 5, 1969 - 
July ld, 1970: 4 Lots with 15 specimens, including males, 
females, and immatures: female ov. (20 mm? (slide munt) 
rd. St. Matthew Island, Walrus Cove, P. Slattery coll., 
June 29, 1983.- 1 male (28.0 mmkfig.d) CMM collections. 


Diagnosis. Female (20.0 min): Body large cor- 
pressed. Peraeon segments each with shallowly indented 
mid-dorsal nder. slighty elevated to weak carinations on 
segments 6 & 7. Mid-dorsal carination weak on pleon 
segments 1-3, strong cn urosome 1. medium on fused urosome 
segments 2 & 3, Head: rostrum large (> 1/2 head length}: 
antertor head lobe broad, shallowly imarginate. Eye me- 
dium, vertically ovale, Antenna 1, peduncular segment 2 nat 
longer than T, hind margin thickly short-setose; peduncle 3 
short; accessory flagellum minute. Antenna Z, peduncular 
segments 4 & 5stout, anterior and posterior margins setose. 

Lower lip lacking inner lobes. Mandible: molar strong: 
spine row with 8-10 blades and accessory setae; left lacinia 
5-dentate; palp stout, setose. Maxilla 1, inner plate with 10- 
12 apical setae; palp stout, 2-segmemed. Maxilla 2, inner 
plate with several inner marginal plumose setae. Maxilliped 
stout, palp segment 2 short. 

Coxal plates 1-4 relatively broad, lower margins nearly 
straight; coxa | about as deep as 2, weakly directed forward. 
Coxa 5, anterior lobe acute below, Gnalhopods 1 & 2 stout, 
2 larger, moderately sexually dimorphic; propods relatively 
large. deep; carpus deep, shorter than respective propod. 
OGnathopod 1, propel with single distal row of pectinale 
setae; posteradistal angle with 3 rows (4-5 in male) of stout 
clasping spines. Gnathopod 2, propod, postero-distal angle 
with 2 rows (3 in male) of stout spines. 

Peraeopods 3 & 4 stoui, margins spitiose; segment 5 
small, much shorter than segments 4 & 6; dactyls short. 
Peraeopods 5-7, not markedly dissimilar; segment 5 much 
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FIG. 3. Atylus carinatus (Fabr.). Female (28.0 mm), Male (22.0 mm) Slidre Fiord, Ellesmere I. 
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Male ( (27.0 mm). St. Matthew I., Bering Sea. 
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FIG, 4. Atylus atlassovi (Gurjanova). Female br. ITI (20.0 mm) Constantine Harbor, 
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shorter than segments d & 6; peracopod 5, basis with weak 
lower hind cusp. Peraeopod 7, basis broad, lower hind lobe 
acute. 

Picon plates 1-5 broad, hind corners acuminate. Uropexl 
3, rami large, broadly lanceolate, margins bluntly rounded 
and spinose apically (female); rami larger, nar-rowly lanceo- 
lite, inner margins setose and spinose. 

Telson lobes, medium, fused basally, narrowing distally, 
apices nearly bare. 

Coxal gills sac-like, moderately pleated in males, on 
peraeon segments 2-7. 

Distributional Ecology: Sea of Okhotsk {Kamchatka 
peninsula) to Bering Sea and Sea of Okhotsk, in subtidal 
shallows, 


Taxonomie commentary: Arylus arlassovi vs a distinc- 
tive but relatively primitive species. M clusters most closely 
witha, carinatus, at less than 75% similarity level (p. 60). 


Atylus bruggeni (Gurjanova) 
(Fig. 5). 


Natotropis bruggeni Gurjanova, 1938: 325, figs. 36, 37.— 
Gurjanova, 1951: 680, fig. 475, 

Arylus bruggeni Mills, 196] (key only) —Barnard & Kara- 
man, 1991: 263, 


Material Examined: 

BERING SEA; SL Lawrence L, P. Slattery coll, July 10, 
1980 - 1 małe | female, Ibid. June, 1983 - I male, 1 female 
(br. D, IO im. Panuk I,gravel, 5 m. P. Slattery coll., June 6, 
1983, 3 lots = male (14.5 mm) (slide mt; female br, IE (16.0 
mm) (slide ml.) 200+ specimens including many males and 
some females àv. 

St, Matthew L, Walrus Cove, P. Slattery, June 27/83 - 3 
lots (S spms). Ibid, Big Bite Bay, June 15/86 - male (15.0 num 
(slide mt.) female ‚with young (19,0 mm) +40 other speci- 
mens, including mature males, females with bros) young. 

Pribilof L, St. Paul l, D. B. Quayle coll. Nov. 21, 1965 - 
LI specimens. 

ALASKA MAINLAND: OIT ley Cape, 2 ft, in depth, F- 
Slattery coll., June 24, 1934 - 4 specimens. Off Wainwright, 
Tune 22/84 - 11 specimens. 

ALEUTIAN ISLANDS: Amchitka EL, Constantine Harbor. 
C, E, O' Clair coll. April 26, 1969 - | male (22.0 mm } (slide 
mount). Ibid, Sept. 27, 1969 - | male, 1 female, CMN col- 
lections, 


Diagnosis: Male (150mm), female (10.0 mm): Body 
large, strongly compressed. Peracon and pleon with mid- 
dorsal ridge, elevated to medium strong carina on peracon 
segments 6 & 7, and pleon semnents 1-3. Urosome seg- 
ments |, and fused 2 & 3, each with bifid mid-dorsal carina. 
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posterior tooth much the stronger. Head: rostrum large (>> 
1/2 head length): anterior head lobe shallow, excised below 
eye. Eyes large, oval, larger in male. Antennae slender. 
Antenna I relatively short, peduncular segment 2 shorter 
than | (female), subequal (male), margins weakly setose 
(brush selac in male); segment 3 short. accessory flagellum 
minute. Antenna 2, peduncular segment 5 much longer than 
4, margins sparsely selosc; segments 3 & 4 with brush setae 
(male). 

Lower lip lacking inner lobes, Mandible: molar strong; 
spine row with 5 blades and accessory setae: left lacinia 4(5) 
dentate; palp slender. weukly setose. Maxilla L, inner plate 
with 5 apical setae; palp stout. Maxilla 2, inner plate with 
several inner marginal pectinate selat. Maxilliped. palp 
slender, dacty! long. 

Coxae 1-4 medium, lower margins various; coxa 3, 
anteriorly subacute below. Coxa 3, anterior lobe small 
subacute. Gnathopod I & 2 slender, very slightly sexually 
dimorphic, somewhat dissimilar, 2 the larger, Guathopod 1, 
propod and carpus small, short; propod with antero-distal 
row of about 15-20 pectimate setae, and 3 clusters (2 in 
female} of longish spines al the postero-distal angle. 
Gnathopod 2, propod and carpus more slender and longer; 
basis, margins lined with long selat, 

Peraeopods 3 & 4 medium strong; segment 5 small, much 
shorter than segments 4 & 6; dactyls short. Peraeopods 5-7 
rather dissimilar in form; segment 5 shorter than segment 6 
and much shorter (bar 4. Peracopods 5 A 6, bases lacking 
postero-distal lobes. Peraeopod 7, basis broad, subacutely 
produced below. 

Pleopods strong. Pleon plates 1-3 broad, hind corners 
acuminate. Uropods | & 2 strong, rami unequal, Uropad 3, 
rani lanceolate, margins setose (male), spinose and very 
weakly setose ([entá.c). 

Telson ordinary, lobes fused basally, notdiverging distally, 
apices each with single small sping, 

Coxal gills large, sac-like, simple (female), anterior gills 
moderately pleated {male} 


Distributional-Ecology: Bering Sea to Sea of Japan, in 
depths of 10 - 80 metres, mainly on sand, In North Amer- 
ica, from St. Lawrence Island and the Pribilof Islands to the 
Aleutian chain and mainland Alaska, from the shore line to 
depths of mare than 10 m, 


Taxonomic commentary: This species is distinguished 
by its large body size and low body carnations, except on the 
urnsame where il is bicuspate on fused urosome segments 2- 
3. Among other distinguishing features, the gnathopods and 
uropod 3 (esp. inthe male} are very setose, and the mandibu- 
lar palp is slender. This spectes evinces plesiomorphic 
character states such as the weakly subchelate and long 
wristed gnathopocds (both sexes) and strongly rostrate head. 
It also possesses apomorphic features such as the weakly 5- 
dentate mandibular leli lacinta and weakly pleated coxal 
gills. 
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FIG. 5. Atylus bruggeni (Gurjanova). St. Matthew L, Bering Sea. Female ov (19.0 mm) 
Male (15.0 mm). 
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Atylus ekmani (Curjanova) 
(Fig. 6! 


Notoiropis ekmani Gurjanova, 1938; 323, fig. 35.— 
Gurjanova, 1951: 685, fig. 473.—Tzvetkova. 1968: 172. 
Avus ekmani Mills, 1951: 19 (key), —Barnard & Kara- 
man, 1991: 264 (list).—Okado, 1993: 7. 


Diagnosis. Female (20 miny Body large strongly corn- 
pressed laterally, Peraeon and pleon with mid-dorsal ridge 
elevated to low carinae posteriorly on peraeonal segments 
(5) 6-7, and pleon segments 1-2. Pleosome segment 3 and 
uroasome segment 1, each with strong bihid midodorsal tooth. 
Fused urosome semments Z & 3 with single acute miul-dorsal 
carina. Head: rostrum arched, medium to large i~ 1/2 head 
length}; anterior head lobe narrow, angles rounded. Eyes 
small to medium, suhovMe, Antennae slender, pol elongate. 
Antenna 1. peduncular segment 2 shorter than 1, weakly 
setose behind, segment 3 short, accessory flagellum ves: 
ligial. Antenna Z, peduncular scamens4 & 5 weakly setose. 

Lower lip not described (inner lobes probably lacking), 
Mandible: molar strong; spine rów with 6-7 narrow blades 
and accessory setae; left lacinia 5 1/2 dentate; right lacinia 
hifid, tips flabellate; palp slender, weakly setose. Maxilla 1. 
inner plate with about 6 apical setae; palp strong. Maxilla 2, 
inner margin of inner plate with single stout plumose seta. 
Maxilliped, plates large. palp slender slightly shortened. 

Coxal plates 1-4 narrow, shallow, subacute below; coxa 
5. anterior lobe small, sharply rounded. Gnathopods 1 & 2 
small, slender, unegual. little or not sexually dimorphic. 
bases not strongly seose behind. Gnathopod 1, carpus 
medium depth, as long as propod; prapod, inner face anteriorly 
with 5-Grows of pectinate setae, distal 2 rows each with more 
than 20 setae. Gnathopod Z, carpus slender, longer than 
propod. 

Peraeopods 3 & 4 strong, spinose; segment 5 distinctly 
shorter than segments 4 & 6; dactyls med nnn, Peracopods 
3-1 dissimilar, segment 5 shorter than segment 6 and very 
much shorter than elongate segment 4. Peracopods 3 & 6, 
bases with very small acute postero-distal lobes, Peraeopod 
7 moderately broad. postero-distal lobe small, rounded be- 
low. 

Pleopods undescribed. Pleon segments medium braad, 
hind corners mucronate. Uropods I & 2 stout, rami unequal, 
margins spinose, Uropod 3, rami subequal, lanceolate, - 2X 
length of peduncle, margins spinose. 

Telson lobes long, narrow. fused in basal 1/4, apices not 
diverging, each with notch and small spine. Comal gills not 
described. 


Distribution: Western North Pacitic: Russian coast of 
Ihe Japan Sea and southern Hokkaido, north to the Okhotsk 
and western coast of the Bering Sea, at subtidal depths. 


Taxonomic Commentary: Mills key to species of 
Arylus includes A, ekmani erroneously in the group with 2 
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dorsal teeth on urosome 5 & 6. This oversight, pointed out 
by Okada (1993), is corrected in the present key (p. 10), The 
species clusters most closely with P. bruggeni and P. tevi- 
densus (p. 60% Features in common include the very thin 
body, carinaled abdomen, weak gnathopods (propod ot 
enathopod | with heavy pectinate setae), unevenly scalloped 
lower margins of the anterior coxa] plates, and the short. 
spinose uropod rami in both sexes, 


Atylus levidensus ]. L. Barnard 
(Fig. 7) 


Arylus Jevidensus J, L. Barnard, 1956: 38. pls, 13, 14, — 
Mills, 1961: 19, fig. 1.—Bamard, 19690: 94 — Barnard, 
1375; 340, 359, fig. 133.— Austin, 1985: 604.—Staude, 
1927; 38? — Barnard & Karaman, 1991: 264. 


Material Examined (CMN collections. Ottawa): 
S. E. ALASKA: Prince William Sound (Kavak I.) through 
outer coast (Sitka region), to southem Alexander Archi- 
pelago (Bronson Bay) ELR Stns, June-Aug., 1961 - 51 
specimens in 8 lots, al: ASC}, ALI), AŻŻ[LI - [including 
female be IL! (10.5 min) (slide mt.i, male (7.0 mm) (slide 
mt.i], ATAC), ASS) ATA, A151(5), AL75 (20). ELB 
Stns., Listanski Strait to Sitka region, 1950 - 5 specimens iri 
3 lots at: $48 3(1), SABA), S5BI(2), S118211), SISB LES). 
BRITISH COLUMBIA: 
Queen Charlotte fsłands: Graham |, north, outer, and inner 
coasts + Massel Inlet, ELE Sins, July-Aug,, 1957 - ~100 
specimens in 13 lots (reported upon by Mills, 1951). 
B.C. Mainland coast: Prince Rupert to Calvert Island, ELB 
Stns, July, 1964 - ~200 specimens in 15 lots, at; H1(19), 
H5(3), H450), Haid, HLA Lo, H26(1), H3341), H3564. 
H39(50), HAMO, H47(6), HA9(3), H50C10), H53(3), H65 
(6), 
North end Vancouver |, Cape Scott to Wickaninnist Bay. 
ELE Stns, July, 1959 - — 30 specimens in 6 lots (reported 
upon by Mills, 1961). 
South end Vancouver |, outer coast south to Victoria, surf 
coast locations, in Fkv/fospadix corms; July, 1955 - 7 speci- 
mens in 4 lots (reported upon by Mills, 1961). 
Barkley Sound south to Sooke, ELB Sins, 1964-77 - 80 
specimens in 17 lois, at; P702(2), P7 19(5), P210(5), P7 L LCD. 
P714(2); B3(32) [including female ov (10.5 mm) (slide mt.). 
male (8.5 mm) (slide mt.)], BMS), B5(3); BAC, BITE), 
Strait of Georgia, English Bay, ELB coll. - 1 female ov (12,0 
ann? (slide mL 1 male (10,0 mim) (slide rat). 
WASHINGTON, OREGON; ELB Sts. Strait of Juan de 
Fuca to Otter Rock, July-August. 1966 - ~250 specimens in 
7 lots, at: WO (2), 9834013), W36 (62), W40(50), WMD), 
W58(65), WAE). 
Coos Bay, Oregon, to Mendocino Co., CA, KE Conlan Sins, 
July, 1986 - -50 specimens in 5 lots, incuding | female br. 
TH (10.0 mm) (slide mik | male (7.0 mm) (side mt). 
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FIG.6. — Atylus ekmani Gurjanova A. Female (20.0 mm). Japan Sea. 
(modified from Gurjanova, 1951) B. Female (20.0 mm) (modified from Okada, 1993). 
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Diagnosis. Female (12.0 mm); male (7-8 mm): Body 
medium, strongly compressed laterally, Peraeoa and pleon 
with mid-dorsal ridge, elevated to low carina on peraeon 
seginent 6 & 7 and pleon segments 1-3. Urosome segments 
1, and fused segments 2 & 3, each with acute elevated dorsal 
tooth, Head: rostrum large (~1/2 head length); anterior head 
lobe shallow, slightly emarginate, Eye small, oval, Anten- 
nac slender. Antenna 1, peduncular segment 2 shorter than 
1. not setose behind; accessory l'lagellum minute, Antenna 
2, peduncular segments weakly setosa, 

Lower lip lacking inner lohes. Mandible: molar strong; 
spine row with 4-5 blades and accessory setae; left lacinia 
4 1/2 - dentate; palp slender. weakly selose, Maxilta 1. inner 
plate with 5 apical setae, palp strong. Manilla 2, inner plate 
with single large inner marginal plumose seta. Maxilliped, 
palp slender, inner plate relatively short. 

Coxal plates 1-4 medium, little overlapping basally; 
coxa | not directed forward; coxa 3 antenorly acute below. 
Coxa 5, anterior lobe narrowly acute below. Gnathopods | 
& 2 not discernibly sexually dimorphic; propod short, small, 
wilh distal row of manerous peclinale setae: carpus slender, 
little longer than prapod. 

Peracopods 3 & 4 relatively short; segment 5 small, 
much shorter than segments 4 & 6 dactylz short, Peracopands 
5-7 somewhat dissimilar m size and form; segment 5 small, 
shorter than segment 6 and much shorter than segment 4; 
bases molerately expanded, lower hind lobes very small, not 
produced. 

Pleopods relatively short, weak. Pleon plates 1-3 me- 
diam broad. hind corners obtuse, Uropods I & 2 relatively 
short, outer ramus the shorter. Uropod 3, rami short (= 2X 
peduncie), thick, margins spinose (both sexes). 

Telson lobes narrow, slightly diverging distally, apices 
with single stout spine. Coxal gills on peraeopods 2-7. 
medium large, weakly pleated in male. 


Distributional Ecology. North American Pacitic: from 
Prince Wiliam Sound (SE. Alaska) southward through 
British. Columbia to Central California (rare south of 
Monterrey) along open, high salinity, suri-exposed, bedrock 
shores, frequently among corms of Phyllospadix, in the 
lower intertidal zane, ll was not taken in dredge hauls and is 
therefore ranked as a truly littoral zone species. It was also 
seldom collected in (he summer-warm, relatively brackish 
shallows of the Strait of Georgia, 

A. levidensus , and A, tridens, were ihe only two species 
of Arylus collected im modest abundance. 


Taxonomic Commentary: The species shows little 
variation in body size or morphology throughout ifs range, 
but is endemic to cold-temperate waters of the North Ameri- 
can Pacific coast. It clusters above the 7555 similarity level 
wilh A, ekmani of western Pacific shores but only at the 63% 
level with A. bri sseni of the intervening Bering Sea region 
(Fig. 30, p. 60). 
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Atylus rvlovi (Bulycheva) 
(Fig. 8) 


Moratrapis rvtovi Bulycheva, 1952: 221, fig. 21. 
Arvius rylovi Barnard & Karaman, 1991: 264, [shimaru, 
1994; 47. 


Diagnosis. Female ov. (11.0 mm): Body medium. com- 
pressed. — Peraeon segmentis dorsally smooth. Pleon seg- 
ments 1-3 with low mad-dorsal ridge that becomes a weak 
carina posteriorly, Urcsinne 1 with posterior mid-dorsal 
carination and pre-ceding notch. Fused urosume segments 2 
& 3 with raised mid-dorsal tooth, Head: rost-rum arched 
mediumn-laree! @ 1/2 head length anterior head lobe notched 
medially. Eves medium, reniform. Antenna medium. An- 
kenia 1, peduncular segment 2 not longer than | but -3 X 
SEHTNETM 3; accessory flagellum vesugial? Antenna À 
peduncular segments 4 & 5 strona, moderately setose. 

Lower lip lacking inner lobes. Mandible: molar strong; 
spine row with 4-5 blades(?); lacina nor described; palp 
medium, apically setose. Maxilla I inner plate with 3 apical 
setae: palp broad. Maxilla?, inner plate, inner marginal setae 
not des-cribed (several?) Maxilliped ordinary, plates and 
palp strong. 

Coxal plates 1-4 medium large, hind margins setose, 
lower margins gently convex, Coza 5, anterior lobe broadly 
rounded below. Gnathopods | & 2 medium slender, 2 the 
larger; margins of bases not strongly sese. Gnathopod |, 
campus nat elongate, slightly shorter than propad, distal 
péchrale setae of propod not described. Gnathopod 2, pro: 
pod and carpus longer and more slender than in gnathopad |. 

Peracopods 3 & 4. segment 5 small, much shorter than 
segments 4 & 6, dactyls short. Peraeopods 5-7 not markedly 
differing in length; segment 5 shorter than 6 and much 
shorter than segment 4 (especially in peraeopad 6); dactyls 
short, Peracopods 5 & 6, hind lobes small, not produced be- 
low, Peragopoc 7, hind lobe of basis sharply rounded below. 

Pleon plates 1-3 broad, hind comers obtuse. Uropods I 
& 7 nor clearly shown or described, Uropod 3, rami short {~ 
24 lengihof peduncle), broadly lanceolate, margins spincsc. 
Telson short (width 3/4 length), lobes short, fused basally, 
apices narrowing abruptly, each with 1-2 short spines. Coxal 
gills and brood plates not described. 


Distributional Ecology: Petcr-the-Oreat Bay, Russian 
coast of the Sea of Japan. in the littoral zone. Ovigerous 
females in September. 

Material of this species was not obtamed at North 
American Pacific stations. 


Taxonomic Commentary: Although originally as- 
signed to the genus Noterrapis (Bulycheva, boc, Cl], rvievi 
is Clearly referable w the genus Arvfus in the form of its 
antennae, peracopeds. uropods and telson. Arylus rylowi 
clusters with the A. rridens group, including A. borealis. 
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FIG. 7. Atylus levidensus Barnard. English Bay, B. C. Female ov (12.0 mm) Male (10.0 mm) 
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FIG. 8. Atylus rylovi Bulycheva, 1952, Female ov. (11.0 mm), Japan Sea. 
(modified from Bulycheva, 1952) 


Atylus tridens (Alderma n 
(Fie. 9) 


Narotropis tridens Alderman, 1936: 58, figs 20-25. 
Arvlies tridens Mills, 1961: 25, fig. 3 iparüm- non-pelagic 
stage) — Barnard, 1975: 346, 359, fig. 216. — Austin, 1985: 
t04.—S1taude, 1957: 382, figs, 18.54, 15,63. — Barnard & 
Karaman, 1991: 263. 


Material Examined (CMN collections, Ottawa): 
SE ALASKA: None clearly separable from A. borealis in 
material taken at ELE Stns in 1961 or 1980. 
BRITISH COLUMBIA: [Mills (196!) reported on 1955-59 
collins]. 
Queen Charlotte Islands, mostly Graham |. ELB Sins, July- 
Auz., 1957 - 20 specimens in 6 lots, at: W201), WEL. 
WHO), WILS), WII ELLE. 
B. C. Mainland, Prince Rupert of Rivers Inlet, ELB Sons, 
July, 1964 - -240 spms. in 11 lots, at: H 30. Hd(5), H?(153, 
H2X-80), H4l(-85) H48(l) H49(2), H50(27), H32CH, 
H57(-30), HLC. 
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S, end Vancouver I, Wickanninish Bay and Barkley Sd. ta 
Victoria and Nanaimo. ELR Stns, Juls- Aug., 1970-1977 - 

- 200 specimens in 16 lats, at: P703 (1 male (11.5 mm) slide 
mt), P7136 D P7 16(- 50), P? Y (47), P? 192); Bat 13), BAD), 
BA: B5(31), B11a(-50- incl. | male (11.0mmo(slide mt}, 
I fem. ov (10,0 min (slide mt. 

WASHINGTON, OREGON: Agate Beach, and Cape Flat- 
tery to Neskowin Beach, ELB Stns, July-Aug., 1966 - Ak} 
specimens, mostly immatures, in 17 lots at: W33 (- aK), 
W34(34), W36(20), WIG (8), WAO (72), WAA 1+), WAG 
(23, WEN WS? (24), Wel (5). 


Diagnosis: Female (10.0 mm), Male (9.0 mm) : Body 
small to medium. not excep-tionally compressed. Peraeon 
and pleon lacking dorsal carination. Urosome segment 1, 
and fused segments 2 & 3, each with medium tooth preceded 
by notch. Head: rostrum slender, medium {< 1/2 head 
length); anterior head lobe broad, slightly emarginate. Eyes 
very large, broad, subreniform (both sexes). Antennae long, 
medium strong. Antenna |, peduncular segment | longer 
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FIG. 9. Atylus tridens (Alderman) Wickanninish Bay, B. C. Fem. (10.0 mm) Male (11.0 mm). 
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than segment 2 (subequal in male, with posterior marginal 
brush setae); segment 3 shart: accessory flagellum minute, 
Antenna 2, peduncular segments 4 & 5 long. moderately 
setose, much longer and amed anteriorly with brush setae in 
male; flagellum (female) with about 20 segments, cach with 
short posterior spine. 

Lower lip with weak inner lobes. Mandible: molar 
strong; spine row wilh 5-6 large blades and accessory setae; 
left lacinia 5-dentate, right lacinia bifid, Gps flabellate; palp 
medium, distal segment setose, Maxilla 1, inner plate with 
5 apical setae; palp broad, strong, Maxilla2, inner plate with 
single inner marginal plumose seta. Maxitlipeal ordinary. 

Cosac 1-4 broad, deep, lower margins variously convex: 
coxa | smallest, 4 largest and broadest. Coxa 5. anterior lobe 
small, subacute. Gnathopods 1 & 2 no grossly differing in 
size but moderately sexually dimorphic; bases lined 
posteriorly with numerous long simple setae; propod and 
carpus slender, not elongate; propad of gnathopod | armed 
antero-distalls with 3-7 pectinate setae; postero-distal angle 
with 2-3 groups of spanes. 

Peraeopods 3 & 4 stout; segment 5 small, much shorter 
than segments 4 & 6 (in male, all armed posteriorly with 
pluność "swimming setae" y; dactyls short. Peracopods 5- 
7 dissimilar in size and form; segment 5 small, much shorter 
than segments 4 & 6. Peraeopods 5 & ©, basis moderately 
broadened, lower hind lobes small, unproduced. Peraeopod 
7, basis broad, hind lobe acute below, wilh notch. 

Pleopods strong, peduncles large. Pleon plates 1-3 broad, 
hind corners acuminate. Uropods I & 2 scout, rami unequal. 
Uropod 3, rami strongly lanceolate. margins setose (male) 
spinose and weakly setose (female), apex with 3 stout setae. 

Telson ordinary; lobes not diverging, apices with small 
spine; in male, lobes more elongate and apices each armed 
with 3 strong setae, Coral gills pleated, basally lohate 
(male). 


Distributional Ecology: Queen Charlotte Islands south 
along outer coasts of British Columbia (few inner) to Oregon 
and central California, in high salinities (mostly above 20%.) 
in surf exposed situations, mainly in or above sand. Range 
extends south of A. borealis, although the latter was not 
taken S. of Juan de Fuca. Neither species was taken as far 
north as Prince William Sound, 


Taxonomic Commentary: The miterial examined by 
Mills (961) has been re-examined and found to consist of 
Lwa distinct species of which the large “pelagic stage" is the 
mature form of A. borealis. [tends to occur in deeper, colder, 
upwelling areas, from Juan de Fuca north to SE Alaska. 

In mature male specimens, the proximal flagellar 
segments were each armed poostertorly with what appeared 
LO be calyx-like protozoa, superficially resembling calecoli. 

Amius tridens is more abundant at southerly locations, 
and in summer warm, brackish waters of the Strait of 
Georgia 
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Aftus borealis, new species 


(Fig. 10) 


Atwis tridens Mills. 1961; 29 & Table 2 (pelagic stage}. — 
Barnard & Karaman, 1991; 265 (part)? 


Material Examined (CMN collections, Ottawa) 
SOUTHEASTERN ALASKA: ELE Stns,1961: Al6, 
MacArthur Bay, Kutu L June 6 - I male (17 mam). 9 imm; 
A59, Dixon Hhr.. greenling stomach contents, June 19 - 1 
subadult male; A140, McLeod Harbor. Montague 1, June 13 
- 4 males 1 female. 1 im. 

Chichagof |, to Kruzol L, ELB Sins, 1980; - -75 specimens 
in # lots at; SABA, S4B3( 1), S4B4(-4(), 54B5(2), SABG( 1}, 
SIIBX25), St881(2), SAIBICI - incl. 1 female (br. HT}. 
BRITISH COLUMBIA: 

Queen Charlotte Islands, Graham |, ELB Stns, 1957: H14, 
Yakan Pt. Aug, 25 - Male (20.0 mm) Holotype, CMN Cat. 
No. NMCC 1994-0384: | female (13.0 mm) Allotype, CMN 
Cat. No. NMCC 1994-0385; many paratypes, mostly juve- 
niles, but including 4 males (to 17 mm), and 12 females, 
CMN Cat No. NMCC19394-0386; H13 (Skonum R. mouth) 
- | male (supadi; HT E (1/2 m. south of Old Masset}. Aug. 27 
- | male, | imm. 

Mainland coast, ELB Stns, 1964: H10, Oval Bay, SW end, 
July 12, 1964 - | male, 5 females ov ( slide mts. ). 
Vancouver Island, ELB Stn V4, Roller Bay, July 22, 1959 - 
| female, 3 imm; P703, McKenzie Beach, July 7, 1970 - 1 
male | female (with young}; Pachena Bay, P. Slattery coill., 
from whale pits. Apnl 15, 1982 - 6 males, 10 fem. (ov, Br. 
UT). Š imi; ELB Sin P708, July 17,1970 - 1 male, 

[Note: Mills listed (o following material trom B. C (pelagic 
Form): Sta FG {Telegraph Cove, Victoria) - 2 pelagic males, 
1 female oy (18.0 mm) (slide mts, Sta. FE (Garrison Bay, 
below) - 8 pelagic males (among eel grass, as below}; Sta. 
Hid (Yakan PL, OCT) - 5 males (às above). 
WASHINGTON: San Juan L, Sta F8, Garrison Bay, in eel 
grass, ELB coilns., July 21, 1955 - & males ( 14-20 mm), I 
female (br. HT) (slide mis.). 


Diagnosis: Male (17.0 mim). Female (13.0 mm?) Body 
laree, not exceptionally compressed. Peraeon lacking dorsal 
ridge w carinatian, Pleon with very krw posterior mid-dorsal 
raised ridge. Urosome segment | with strong carnation 
preceded by natch, Fused urosome segments 2 & 3 with low 
mid-dorsal carina. Head: rostrum medium, detlexed distally 
(cc 1/2 head lengih): anterior head lobe broad. upper angle 
acute, Eye medium (large in male), Antennac medium 
strong, Antenna |, peduncular segment 2 shorter than 1, 
weakly setose (brush-selose posteriorly in male}; segment à 
very short; accessory flagellum minute. Antenna? peduncular 
seements 4 & 5 margins moderately setose (segments 3 & 4 
anteriorly brush setose in male). 

Lower lip. inner lobes lacking. Mandible: molar strong; 
spine row with 6 blades and accessory serae; lefi lacinia 5- 
dentate; right lacinia bufid-flabellate; palp medium, segment 
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FIG, 10. Atylus borealis, new species. Yakan Pt. Q. C. L, B. C. Male (20.0 mm) Fem. (13.0 mm) 
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3 distally strongly setose. Maxilla 2, inner plate with 6apical 
setae; palp medium. basal segment short, Maxilla 2, inner 
plate with single stout inner marginal plumose seta. 
Maxilliped ordinary, palp relatively short. 

Coxae 1-4 medium large, lower margins convex; coxa | 
smallest , 4 largest, Coxa 5 deep. anterior lobe «mall, sharply 
rounded, Cnathopeods 1 & 2 medium (more powerful than in 
iridens), stighily sexually dimorphic; bases strongly setose 
posteriorly,  Gnathopod 1. carpus slighily shorter than 
propod; propod with antero-distal fan of 6-7 plumose setae 
and 3 clump: of stout spines at the postero-dislal angle. 
Grathopod 2 the larger; propad slightly longer than carpus, 
postero-distal angle with 3 clusters of spines in male. À 
clusters in female.Peracopods 3 & 4 stout. spinose; segment 
5 small, much shorter than seements 4 - 6; dactyls short. 
Peraeopods 5-7 short, stout, dissimilar segment 5 small, 
much shorter than se menisd and 6 (especially in peraeopod 
6). Peraeopods 5 & 6 bases moderately broad, lower hind 
lobes very small. Peraeopod 7, basis broad. lower hind lobe 
deep, sharply rounded. 

Pleopods powerful, Pleon plates 1-3, hind comers acu- 
minate, slighty produced. Uropaods 1 & 2 stout. rami 
unequal. Uropod 3, in female, rami broadly lanceolate, 
apices rounded, margins spinose and weakly setose; in male, 
rami narrowly lanceolate, apices subacute, margins richly 
selose. 

Telsan lobes medium, nárrowing and nol diverging 
distally, apices subacute. lacking spinets), 

Caxal gills large. on peracopads 2-7, strongly pleated on 
2-4 (male). Brood plates broadly strap-like. 


Distributional Ecology: North-American endemic: 
southeastem Alaska to Ihe Strait of Juan de Fuca, A species 
of summer-cold, high salinity, subtidal habitats. 


Taxonomic commentary: The species has been de- 
scribed previously, as a large form of A. triders, by Mills 
(1961), based on a female specimen taken ai Telegraph 
Cove, Victoria, B. C. He summarized the differences 
between il and the true Aryfus ridens in his Table 2. 
Although the two species are closely related, A. borealis 
differs notonly in tts larger size at maturity , but in its smaller 
eyes, more robust gnathopeoxds and peraeopods, broader urt- 
pod rami, and shorter, unarmed telson lobes. 

Variants: Specimens from whale pits in Pachena Bay 
uwere relatively small at maturity (6-9 mam) with short 
antennal Hagellac, and sparesly setase and sptnosc. 


Afylus cotlingi (Gurjanova) 
(Fig. Il) 


Naratrapis collingi Gurjanova, 1938: 328, fig. 38,— 
Gurjanova, 1951: 638, fig. 476, 

Atvius collingi Mills, 1961: 23. (part)—Austin, 1985: 
(part).—Barnard & Karaman, 1991: 263. 
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Material Examined (CMN collections, Ottawa): 
ALASKA; Bering Sea region. St, Lawrence T, SE Cape, P. 
Slattery coll. July 10, POKU - male (19.0 mm) (slide mt), I 
male subadulı, | female br IJ. 17 Dunn (slide mts. ); 51. Paul 
L June 25, 1983 - 18 specimens, inch male (11.0 mm), 
female ov (9.0 mm). 

S.E. ALASKA: ELB Sins, 1961 - -190 specimens in 13 lots 
at: ABM, ALIHI, A30032), A13(5), AJH- A48(1), 
AADIL ATIC) AROG ABRIC, ABdili, ARX TII 
AldÜi-S51, 

BRITISH COLUMBIA: 

Mainland Coast: ELE Sins, July, 1963: ALT L - including 
male (11,0 zum? (slide mt), Female ov (8.5 mm) (slide md.) 
Hió(b, HETEN. 


Diagnosis. Female br. ELE 417.0 mm), male (19.0 mm): 
Body large, strongly compressed, Peraeon and pleon with 
müd-dorsal ridge, elevated to low carina posteriorly on 
peracon segments 6 & 7 and pleon segments 1-3. Urosome 
segment I with strong mid-dorsal crest. Fused urosame 
sermenis | & ? wilh mid-dorsal crest, and weak dorso- 
lateral ridges. Head: rostrum medium, nearly straight (- 1/ 
3 bead length); anterior head lobe broad, slightly emarginate, 
upper angle subacute. Eyes small, lateral. Antennae rela- 
tively short, stout; flagella short. Antenna 1, peduncular 
segment 2 shorter than | (both sexes), posteriorly moder- 
ately setose (brush-setose in malej; segment 3 medium; 
flagellum 12-segmented: accessory flagellum minie. An- 
tenna 2. peduncular segments 4 & 5 stout, surfaced with 
murerouś clusters of sbort setae; posterior margin with short 
setae (both sexes); peduncular segments 4 A 5 stouter and 
more elongate in male. 

Lower lip. inner lobes very weak. not well defined. 
Mandible: molar strong, spine row with 5-6 narrow blades 
and accessory setae; left lacinia 5-«dentate, right lacinia bi- 
fid. apices 3-5 dentate; palp strong, segment 3 distally set- 
ose. Masilla |, inner plate with 6-7 long apical setae; palp 
zout, proximal segment short, Maxilla 2, inner plate with 6- 
7 pectinate inner marginal setae. Maxilliped normal, inner 
plate relatively taii. 

Coxae 1-4 large, deep, lower margins of 1-3 convex, of 
4 subacute, Coxa à deep, anterior lobe small, rounded. 
Gnathopods | & 2 stout, subsimilar (2 larger). weakly 
sexually dimorphic, bases posteriorly strongly setose. 
Gnathopod |, carpus short, hind lobe deep; propod with 
aniero-distal group of 4-5 pectinate setae, and 6-7 rows of 
short stout spines (5 rows in female) at postero-distal angle; 
dactyls basally thick. Gnathopod 2, propod and carpus 
slightly larger and more elongate than in gnathopod 1, 

Peraeopods 3 & 4 stow, spinasc, 4 slightly heavier than 
3; segment 5 small, shorter than segment 6 and much shorter 
than 4; dactyls mediumi> L/2 length segment 6). Peraco- 
pods 5 - 7 dissimilar; segment 5 small, shorter than segment 
Gand much shorter!«an segment 4. Peraeopods 5 & 6, bases 
moderately broadened, hind lobes moderate, not produced. 
Peraeopod 7, basis, postero-distal lobe rounded below, 
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FIG. 11. Atylus collingi (Gurjanova) St. Lawrence L Bering Sea. 
Male (19.0 mm). Femalebr. III (17.0 mm). 
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Pleopods stout. Pleon plates 1-3 broad, hind corners acumi- 
nate. Uropod | stout, rami subequal, Uropod 2, rami 
relatively long, unequal. Uropod 3, rami short (= 2X 
peduncle}, apices acute, margins weakly spinose, 

Telson lobes short (shorter in male), fused 1/3 basally. 
converging distally, apices each with single slender spine 

Caxal gills on peraeopads 2-7, weakly pleated anteriorly, 
smaller, simple posteriorly. in males and females. Brood 
plates broadly strap-like. 


Distribution: Japan Sea to the Chukchi Sea, in depths of 
3-10m. North American Pacific region: from the Bering Sea 
and Aleutian Islands south to the Strait of Juan de Fuca and 
Puget Sound. 


‘Taxonomic Commentary: The western Pacilic material 
ireured by Gurjanova (1951) differs from North American 
material in its somewhat smaller, mire acute coxal plates E- 
4. deeper hind lobe of the basis of peracopod 7, and inner 
plate of maxilla 2 that has only 3 apical setae. 


Atylus georgianus, new species 
(Fig. 12) 


Atvius colfingi Mills, 1961: 23, figs, 2. 4B A.—Staude, 
1937; 382i part?), —Barnard & Karaman, 1991: 263 (part). 


Material Examined (CMN collections, Ollawa): 
BRITISH COLUMBIA: ELB material (1955, 1957, 1959) 
from the Queen Charlotte Islands and Vancouver I., reported 
upon by Mills (1961), has been re-examined, and proves tà 
consist entirely of this species. 

Additional material. from 5. Vancouver |. tnludes: ELB 
Stu. H43 (Witty's lagoon), July 28. 1964 - 17 mm. Saturna 
j., JFL Hart call. Aug. 26, 1955 - female ov (8.0 mm). 
Holotype (slide mt), CMN Cat, No, NMCC1994-0387; | 
male (7.5 mm), Allotype (slide mt), CMN Cal. No. 
NMCCI904-0388; 10 other specimens, Paratypes CMN 
Cat. No. NMCC 1994-0389, Head of Departure Bay, JEL 
Hart coll., Aug. 25, 1935 - 2 males (8.0 mm), | female br. IH 
(9.0 mm). 

WASHINGTON: North of Columbia estuary, ELB Stns, 
July. 1966 - 6 small specimens in 4 lots at: W26b{ li. W35(21, 
WA li, WAGI. 


Diagnosis: Male (7.5 - 5.0 mmy female (8 - 9 mm): 
Body medium, laterally compressed. Peräeon and pleon 
with mid-dorsal ridge increasingly elevated to weak poste- 
Hor Carina On peračon segments 6-7, and pleon segments |- 
3. Urosome segment 1, and fused segments 2 & 3, each with 
single elevated rounded tooth. Head: rostrum short, exletid- 
ing little beyond weakly acute anterior head lobe. Antennae 
medium, much as in A. collines, but shorter and less setose, 

Lower lip, inner lobes small. Mandible: molar medium; 
spine row with 6-7 slender blades and accessory setae; left 
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lacinia strongly 5-demate; right lacinia simply bifid: palp 
slender. segment 3 setose apically, Maxilla 1, inner plate 
with 5 apical setae; palp medium slender. Maxilla 2, inner 
plate with single inner marginal plumose seta. Maxilliped 
slender, basal segment with long distal Facial setae. 

Coxae 1-4 large, deep. overlapping, rounded below. 
Coxa 3 deep, anterior tobe small rounded, Gnathopods | & 
2 medium (less strong than in A. coffingi?; slightly sexually 
dimorphic; hases seose posteriorly. Gnathopod 1, carpus 
very short, lobe deep: propod with antero-distal group of 3- 
5 pectinate setae, and 4 groups of slender spines at postero- 
distal angle. Gnathopod 2, propod and dacty] larger, heavier 
than in gnathopad 1. 

Peraeopods 3 & 4 medium strong, margins spinose; 
seement 5 small, much shorter than seements 4 A 6, dactyls 
medium. Peraeopods 5-7 medium, less spinose, dissunilar; 
segment 5 much shorter than segments 4 & 6. Peraeopudá 5 
& 6, hind labes of basis small or lacking. Peraeopod 7, basis, 
hind lobe rounded below, 

Pleopekis medium, Pleon plates 1-3, hind comers squar- 
ish, noracuminate. L'ropod L ramisubequal. Üropod 2, rami 
unequal, Uropod 3 short, rami -2X length of peduncle, 
margins spinose (both sexes), 

Telson lobes short, fusedin basal 1/3, converging distally, 
apex of each with slender spine. Coral gills sac-like, 
anterior gills pleated in male, simple in female, 


Etymology: The vivial name gecrgranus alludes to the 
Strait of Georgia where the species is commonly encoun- 
tered, 


Distribution: Endemic to the North American Pacific 
coast: Queen Charlotte Islands and central B. C., Strait of 
Georgia, to Washington-Gregon coast, frequently im beds of 
eel grass, in sandy shallows, 


Taxonomic Commentary: Ateius peorglanus is closely 
related to A. colini Gurjanova bur differs in mandibular 
palp, armature of plates of the maxillae, size of gnathopeods, 
and shape of the urcsomal carinae, The subequal size of the 
mature male and female is distinctive. 


Atylus ocetdentalrs Hirayama 


Arvlus occidentalis Hirayama. 1986: 4, figs, 1-4. — Ishimaru, 
1994: 42, 


‘Taxonomic Commentary. The original material was from 
Otsuchi Bay, Japan, We tentatively accept the designation 
of this species by Hirayama and Ishimara (oc. cit). as à 
member of the genus Atylus (sens, str). Regretably, how- 
ever, we have seen no material of this species, and the 
literature is not available to us. The species is therefore not 
included to the regional key (p. 10) or analysis of species 
relationships (p. 58-59). 
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Fem. ov. (8.0 mm) Male (7.5 mm) 


FIG. 12. Arylus georgianus, new species. Saturna l, B. C. 


XI 
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KEY TO GENERA OF NOTOTROPIINAE 


|. Pigmented eyes well developed; anterior head lobe blunt or slightly emarginate; peraeopods 3 & 4, seg- 
ment 4 small, much shorter than segments 4 & 6; coxal plates 1-4 large, deep. strongly overlapping ... 


K e | m | 


ne PIDEN ror MIN 


— Pigmented eyes lacking; anterior head lobe bifid; peracopads 3 & 4, segment 4 slightly shorter than 
segments 4 & 6.; coxal plates 1-4 small, shallow, basally overlapping only - Aberratylus (p. 30) 


Nolotropiinae, new subfamily 
(see Fix, 1b3) 


Alylidae (part) Stebbing, 1906: 329.—Barnand, 19693: 16] — 
Ourancva, 1951: 327, 

Atvlidae Lincoln. 1479: 438. 

Dexaminidae (Dexamininae) (part) Bellan-Santini, 1982; 
212.—Barnard & Karaman, 1991: 260. 


Type genus: Notefrapis Costa, 1853: 170. 
Genera: Aberrarylus, new genus (p. 30). 


Diagnosis: Similar to Atylinae (p. S) with tbe following 
differences: Body medium, occasionally large. Peraeon, 
posterior segments often not mid-dorsally toothed orcannate, 
Pleon various, often smooth above, Lroscine I usually with 
mid-dorsal tooth and preceding sharp notch. Rostrum shart 
to medium. Eyes large (when present). Antennae slender; 
antenna 1, peduncular segment 2 longer than 1. 

Mouthparts basic. Lower lip. inner lobes variously 
developed, or lacking, Mandible, molar strong, palp slen- 
der, 2-3 segmented, weakly setose, 

Coxal plates 1-4 large, lower margins smooth or rounded. 
Gnathopods | & 2 subsunilar, moderately to strongly 
subchelate (esp. in male), variously sexually dimorphic, or 
not. 

Peraeopods 3 K 4 distinctly unequal in size, peraeopod 
4 the smaller. shorter in segments 2, 5 & 6; segment 5 
variable, but typically small, much shorter than segments 4 
& 6; segments 2, 4, and 6 (male) offen posteriorly armed with 
“swimming setae’ . Peraeopod 5, basis, posterior labe usu- 
ally produced below. Peraeopods 5-7, segment 5 not shori- 
ened, 5 & 6 subequal; segment 4 often elongate. 

Pleopods powerful developed, stronger in (he male, 
Pleon plates 1-3, hind corners mucronate. Uropod 3, rami 
long, lanceolate, margins variously setose (both sexes). 

Telson, lobes ordinary, deeply separated, apices spinase, 

Coxal gills 2-5 strongly phylloform or dendritic (espec- 
ially in male), simple on peraeopods 6 & 7. Brood plates 
medium to strap- like. 


Taxonomix Commentary: The subtamily overlaps with 
subfamily Atylinae in a number ot character slates, but can 
be distinguished reliably by the combination of character 
states illustrated in Fig. lib) (p. 6). 
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Netafrapis Costa j 
(sec Fig. 13} 


Nororropis Costa, 1853: 170.—Stebbing, 1906: 329.— 
Gurjanova, E951: G80 (most). 

Atylus Lincoln, 197% 438 (part)—Barnard, 1969: 163 
(part), —Bellan-5antimi, 1982: 212 (fall, —Barnard & 
Karaman, 1991: 262 (part). 

Paratylus G. O, Sars, 1895: 462, 


Type species: Notorropis guttatus Costa 1953 (=Nate- 
tropis spinultcauda Costa). 


Species: Notorropis brevitarsus  Ledoyer; 1979; N. 
comes Giles, L888; N. dentatus Schellenberg, 1931; N. falcatus 
(Metzger, 18715 N. granulosus Walker, 1904; N. hamochir 
(Haswell, 1885): M. massifensis Bellan-Santini, 1975; A. 
megalops (Moore, 1984); N, metanopa Oldevig, 1959; A. 
minikoi Walker, 1905; À. nordiandicus Boeck, 1371; N, 
reductus K. H. Barnard, 1930; M, serratus Schellenberg, 
1925; A. rit Goes, 1866; N, nwammerdamei Milne- 
Edwards. 1830; M maupod. L. Barnard, 1972; N. urocarinatus 
McKinney, 1980; AL vegiomensis Bate & Westwood, 1863; 
Nototropis sp. (=A. gurrarus Irie, 1965)? 


Diagnosis: Small to medium (occasionally large) aty lids. 
Rostrum short to medium. Eyes often very large, especially 
in males. Peraeonal segments 5-7 and pleon segments 1-3 
dors-ally smooth, occasionally mucronate  Urosome | 
dorsally with carina and preceding notch; fused urosome 
segments 2 Á 3, median dorsal carina variously developed or 
lacking. Antenna |, peduncular segment 2 not shorter than 
segment 1; accessory flagellum minute or scale-like. An- 
tenna 2, peduncular seements 4 & 5 strong, weakly margin- 
ally setose. 

Lower lip, inner lobes various, occasionally lacking. 
Mandible, palp slender, (2)3-segmented. Maxilla |, inner 
plate with 3-8 apical setae; palp (1)2-seamented; Maxilla 2, 
inner plate with stout inner marginal plumose seta. Maxilli- 
ped. palp normal, slender, 

Coxal plates 1 -4regular, medium, lowermargins rounded 
or straight, not acute. Coxa 5 anterolobate, lobes rounded 
below. Önsthopods I & 2 variously sexually dimorphic, 
campus and propod relatively short, subequal in length; 
propod of gnathopod 1 with antero-distal clusters of pecti- 
nate sera. 

Peraeopad 4 distinctly snalleror shorter than perazopad 
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FIG. 13. 


Nototropis gufiatus Costa, 1853. 
Mediterranean Sea. (modified from Bellan-Santini, 1982) 


Female (9-11 mm) 


3 segment 5 (in both) usually much shorter than segments 
4 & 6; in male, anterior and posterior margins of segments 
4-6 and distal portion of segment 2 often lined with "swim- 
miną” setae. Peraeopods 5-7 not strongly dissimilar in size 
and form; bases, bind lobes strong, often acute below; 
segment 5 large, usually longer than segments 4 and/or 6; 
dactvis medium. 

Pleopods strong. Pleon side plates, hind corners acumi- 
nate, not produced. Uropod | rami subequal in length. 
Uropod 2, outer ramus the shorter. Uropod 3, rami strong, 
lanceolate. subequal, margins setose in male, spinulose and 
or setose in female. Telson regular, lobes medium. apices 
obliquely truncate, 

Brood plates medium to broad, margins simple-setose, 
Anterior (peracopods 2-5) coxal gills strongly dendritic or 
phylliforn, especially in the male. 


Variables: Rosirum large (NV. smith, anterior peraecınal 
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segments dorsally carinate (N. komochiry; gnathopod 2, 
propod and dactyl elongate (N, taupe, N. smitti); peraeopod 
7, basis, postero-distal labe weak or lacking (M. homochir, N. 
melanops. N, smitii; urosome weakly or not carinate (N. 
megalopsy, telson lobes short (N. mitti, Further generic 
and/or subgeneric categories may yet be required to reflect 
the taxonomic significance of these variables. 


Distributional Commentary: Component species of 
Nototropis are strongly tethyan in distribution, occurring 
mainly in tropical and warm temperate coastal waters of the 
Mediterancan-Caribbean Atlantic and Indian oceans, with a 
few morphologically aberrant outliers in arctic and austral 
regions. To date, one species, implausibly identified as the 
Mediterranean species M. graratus Costa by Irie (1965) 
represenis a questionable record of this genus and subfamily 
from Japanese waters. None was identified in present study 
material from the North American Pacific region. 
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FIG.14, 


Aryłus J. L, Barnard, 1962; 69 (part): 
Lepechinella T. L. Barnard, 1973: 7 (part) —Barnard še 
Karaman. 1991: 261¢part). 


Type species: Arvlus aberrantis J. 1. Barnard, 1962: 
69. figs. 66. 67, —Barnard, 1964: 40, fig. 32. (sLepechin- 
ella aberrantis J. L. Barnard, 1973: 7, figs. 1 


Diagnosis: Rostrum medium. Peraeon segments 1-6 
smooth dorsally, Peracon segment " and pleon segments l- 
3 posterodorsally mucronate. Urosome segment | mid- 
dorsally with two teeth and intermediate notch; fused uroscine 
segment 2 & 3 with prominent carina. Anterior head lobe 
weakly bifid. Pigmeniedeyes lacking. Antenna 1, peduncular 
segment 2 slender, elongate; accessary flagellum |-seg- 
menicd, Antenna 2 peduncular segments slender, elongate, 
weakly setose, 

Lower lip. inner lobespresent Mandible, palp weak. 
segment 3 short; axillal, palp broad, 2-segmented; inner 
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Aberratylus aberrantis (J. L. Barnard). Female (4.8 mm) Male 6.1 mm) 
{Modified from Barnard, 1973) 


Aberratylus , new genus 
(see Fig. 14) 


plate with 2 apical setae. Maxilla 2, inner plate with single 
inner marginal plumóżc seta. Maxilliped, palp and plates 
normal. 

Coxal plates 1-4 small, basally contiguous or overlap- 
ping. lower margins entire, denticulate, not acute or 
processiferous, Cona 3 anterolobate, anterior lobe various . 
Gnathopods | & 2 subsimilar (2 larger), very weakly sexu- 
ally dimorphic; carpus and propod medium, palms very 
oblique. 

Peraeopads 3 & 4 slender. but relatively short; segment 
5 slightly shorter than segments d & 6; dactyIs medium, 
Peraeopods 5-7 dissimilar in size; bases little broadened, 
lower hind lobes small, not acute; segments 4 & 5 subequal 
in length, both shorter (han 6; dacty Is medium (= segment 6) 

Fieon plates 1-3 broad, hind corners mucronate. Uropods 
slender; uropod 1, rami subequal; urapod 2, outer ramus the 
shorter. Uropod 3, rami slender lanceolate, inner margins 
weakly setose, 

Telson ordinary, lobes medium length. not diverging, 
apices with single spine. 

Coxal gills not described (probably pleated}. Broad 
plates not described. 
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FIG. 15, 


Lepechinela ucha JL. Barnard 


Male (7.6 mm) Female (8.5 mm) 


(modified from Barnard, 1973) 


Lepechinellinae Schellenberg (revised status) 
[see Figs. Ite; 15} 


Lepechinellidae: Schellenberg, 1926: 344.—Gurjanova, 
1951: 674, —Barnard, 1969: 286.—Bousfield, 1982: 278. 
Dexaminidae (part): Barnard, 19734; 5.— Bellan-Santini, 
1982: 212,.— Barnard & Karaman, 1991: 260. 


Diagnosis: Peraeon (variously) and pleon segments 
mid-dorsally processiferous and/or densely covered with 
small setae and spines. Urosome | with single mid-dorsal 
process. Urosome 2 & 3 not carinate. Head, rostrum spike- 
like; antero-lateral head margin acutely bifid. Pigmented 
eyeslacking. Antennac long, slender (both sexes); antenna 
L the shorter; peduncular segment 2 long; accessory flagellum 
present, l-segmented. 

Lower lip, inner lobes well developed. Mandible, palp 
slender, reduced. Maxilla |, palp 2-segmented, distal 
segment broadened. Maxilla 2, inner plate narrow. 
Maxilligied, outer plate large; inner plate arched disto-medi- 
ally; palp 4-scemented. 

Coxa plates 1-7 narrow, small, separated basally. Coxae 
1-4 incised or acute, often bilabate below; coxa 1 distinctly 
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deepest; coxa 5 small, anterolobate. Gnathopods slender, 
weakly or not subchelate; carpus (especially in gnathopod 2) 
longer than propad. 

Peraeopods 3-7 slender, elongate. Peraeopads 4 slightly 
shorter (han 3, mainly in basis; segment 5 little (or not) 
shortened; dactyls elongate (often >segment6). Peraeopods 
5-7 subsimilar in form and size; bases sublincar. 

Pleopods slender, elongate. Uropods 1 & 2 slender. 
Uropod 1, outer ramus enlarged, Uropod 2; outer ramus not 
shortened,  Uropod 3. rami sublinear, rod-like, margins 
sparsely (ar not) selose, apices spinose. 

Telson lobes short to medium, fused basally by more 
than 1/3; apices usually diverging, distally narrowing. Coxal 
gills pleated . 


Genera: Lepechinella (Lepechinellaj Stebbing, 1908: 
191; Paralepechinelia Pirlot, 1933: 161; Lepechinelloides 
Thurston. 1980: 81; Lepechinellopsis Ledover, 1982: 365. 


Taxonomic and Biogeographic Commentary: 
"Lepechinelta" aberrantis J. L. Barnard, 1964, is basically 
an atylid that exhibits a very few "lepechinellid" character 
states (of head, peraeopods 3 & 4, and uropod 3). Accord- 
ingly, the species is here reassigned within family Atylidae 
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KEY TO GENERA AND SUBGENERA OF LEPECHINELLINAE 


1. Mandibular palp segment 3 elongate, telson lobes nat diverging. .......... : surf Paralepechinella 
—Mandibular palp segment 3 short or lacking. telson lobes diverging eenen T 
2. Cephalic projections lacking: mandibular palp l-segmented. ................... Lepechinellaides 
—Cephalic projections prominent; mandibular palp 3-segmented............. CP rd: P. 
3. Outer ramus of uropods 1-5 reduced................. oc: zdi, V... gd Lepechinellapsis 


— Outer ramus of uropods 1-3 normal ,........... 


to subfamily Norotroptinac with which il appears to have 
closest morphological affinities (p. 28). A new genus, 
Aberratylus (p. 3) is here erected to accommodate its uni: 
qué combination of character states. 

The phyletic and artificial keys to Lepechineia devel- 
oped by Barnard (1973) suggest further internal subgroupings 
that might meril ionnail subgeneric recognition. Thus, a 
group containing Lepeciinelia duca, L. cachi, L, cetrata, and 
L linaco exhibits plesioamorphic (atylinic character states 
including a lack of mid-dorsal teeth on three or more peraconal 
segments, coxae 1-4 weakly processiferous below. and per- 
aeopod dactyls less markedly elongate than in other lepech- 
inellid species groups. 

About 35 described species, in 4 genera, can be assigned 
ta subfamily Lepechinellinae, all abyssal and bathypelagic- 
epibenthic. At least two species are known from abyssal 
depths off Japan (Gamo, 1951 1. None was recorded from 
the Cascadia Abyssal Plain off [he coast of Oregon by Dick- 
inson and Carey i 1978), at least not in significant numbers, 
and none was found in CMN amphipod material trom other 
North: American Pacific deep-water sites, 


Subfamily Anatylinae Bulycheva (Revised status) 
(Figs, Hd); 16) 


Anatylidae Bulycheva, 1955: 205, 
Desaminidac (Anatvlinge) Barnard, 1969a: 202. 
Dexaminidae (part) Barnard & Karaman, 1991; 260. 


Type Genus: Anarvius Bulycheva 1955: monotypy, 


Genera: Kamehatyfus Barnard, 1970b: 93 (revised sta- 
tus). 


Diagnosis: Small atylids (3-6 mm), Body thin. Peraeon 
segments 5-7 and pleon segments 1-3 variously carinate or 
smooth mid-dorsally. Rostrum weak. Antenor head lobe 
shallowly excavate. Pigmented eye small. Antennae 1 & 2 
short; flagella short, 4-5 segmented. Antenna |, peduncular 
segments 1 & 2 subequal; accessory flagellum vestigial. 
Antenna 2, peduncular segments weakly setose, 

Lower ltp, inner lobes very weak, Mandible: molar 
trending to reduction; left lacinia 4-dentate; palp lacking. 
Maxilla |, inner plate with 2 apical setae; palp slender, 
Maxilla 2, inner plate slender. Maxilliped normal; palp 
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EM vesaaae cease o. lapecbinella 


strone, 1-segmented, 

Coxae 2-3 relatively shallow, narrow, lower margins 
rently excavate. Coxa | tapering, subacule below, Coxa 5 
shall. Gnathopods | & 2 slender, dissimilar in size; 
propod, palms very oblique. Cnathopod 1, propod and 
carpus relatively short. Gnäthopad Z, carpus elongate. 

Peracopods 4 distinctly shorter than 3. mainly in basis 
and segments 5 & 6: segment 5 short. Peracopods 5-7 bases 
dissimilar, lower lobes very small or lacking; segment 5 not 
shortened, longer than segment 6. 

Pleon plate 1-3 deep, hind corners obtuse or rounded. 
Uropads | & 2, rami medium, unequal, Uropaod 3 short, rami 
stout, margins Spinuse. 

Telson medium short, lobes deeply separated, converg- 
Ing distally, apices with single spine. 

Coxal gills undescribed, but probably sac-like, unmodi- 
hed, Brood plates undescribed, probably strap-like. Male 
undescribied, 


Taxonomic and Distributional Commentary: To date, 
the subfamily contains but 5 described species in two closely 
similar genera, of Indo-Pacific and western Pacitic affinities, 
as detailed below, The present study restores the group to the 
subfamily status proposed initially by Barnard (19694). 


Anafylus Bulycheva 


Anarvlus Bulycheva, 1953: 205, original designation.— 
Barnard, 196%a: 202 (in Dexaminidae) 
Arvlus (part) Barnard & Karaman, 1991: 262, 


Type Species: Anarylus pavlovski Bulycheva. 1955. 


Diagnosis: Body medium, (hin. Peracon, segments 5-7 
and pleon segments 1-3 carinate along dorsal margin (cf, 
Arylus levidensus). Rostrum medium strong. Anterior head 
lobe shallowly excavate. Pigmented eye small, round, 
Antennae | & 2 shor Hagella 4-5 segmented, Antenna 1, 
peduncular segments 1 & Z subequal; accessory flagellum 
vestigial, Antenna 2, peduncular segment 5 longest. 

Lower lip, inner lobes present, moderate, Mandible: 
palp lacking; molar reduced, weakly triturative. Maxilla 1, 
inner plate fused to base of outer plate, with 2 apical setac; 
palp 2-segmented. Maxilla 2, inner plate small, lacking 
strong plumose inner marginal seta. Maxilliped normal, palp 
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FIG. 16. Anatylus pavlovskii Bulycheva, 1955. Female (6-8 mm) Japan Sea 
(modified from Bulycheva, 1955) 


strong. d-segmented. 

Coxae 2-4 relatively shallow, narrow, sliehily emargimate 
below, Coxa 1 tapering, subacute below, almost as deep as 
coxa 2. Coxa i broadly antero-lobate. Gnathopods 1 & 2 
slender, dissimilar in size (2 larger). carpus longer than 
propod, palms very oblique. Gnathopod 1, propod and 
dactyl relatively short. Gnathopd 2. propod and dactyl rel- 
atively long, slender, 

Peraeopods 3 & 4, segment 5 shortened. Peracopols 5- 
7 slightly dissimilar, segment 5 not described. Peraeopad 7, 
basis lacking distinct pestero-distal process. 

Pleopods not described, (not powerful?). Pleon plate 3 
deep, rounded below. Uropods 1 & 2 not described, 

Uropod 3 short. rami heavy, lanceolate, margins sparsely 
spinose(female). Telson medtum short, lobes deeply sepa- 
rated, converging distally, apices cach with single spine. 

Coxal gills and brood plates undescribed. 
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Anatylus pavlovskii Bulycheva 
(Fig. 16) 


Ańdtylus pavlovskii Bulycheva, 1955: 206, fig. 6. —Buly- 
cheva, 1957: I04.—Tzvetkova, 1967: 173. 
Arylus pavievskii Barnard & Karaman, 1991: 262, fig. 50A, 


Diagnosis: With the characters of the genus 


Distribution: The monotypic species A, parowski! 15 
known only from the Russian portion of the Japan Sea (Peter- 
the-(Greal Bay), in medium depths (Bulycheva, 1955), 


Taxonomic Commentary: As figured and described 
by Bulycheva (1955) and refigured by Barnard & Karaman 
(1991), this species bears a combination of character states 
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that are remarkably similar to those of Kameharytux, origi. 
nally diagnosed as a subgenus of Arylus, based on (he 
Hawaiian species X, nani (below). Regretably, Bulycheva 
did not fully describe or figure the diagnostic character states 
of peraeopods 3-7, Until further material can be studied, the. 
diagnostic subfamily character states are assumed m be 
similar to those of Kematylus japonicus which occurs at 
other localities inthe Sea of Japan, The two genera appear 
closely similar in described character states, although the 
type of Kamehatvius is based on a species with all three 
urosomites fused. Whatever future studies reveal in this 
regard, the name Anarylus Bulycheva 1955 would bea senior 
synonym and is therefore retained here as a valid full genus, 


Kamekatylus J. L. Barnard, revised status 
(see Figs, 1d): DU? A,B) 


Atylus (Kameharvlus) J, L. Barnard, 1970b: 93.—Ledoyer, 
1979p: 157 —Barnard & Karaman, 1991: 262. 


Type species: Arvins (Kameharvlus nani J. L. Barnard. 
1970b: 93, figs. 48, 44. 


Species: Kamehatylus japonicus (Nagata, 1961); K, 
processicer (Siviprakasam, (970); K. rulearensis (Ledover, 
198417 


Diagnosis: Small. morphologically modified atylids. 
Rostrum short, Eyes small. Peraeon and pleon dorsally 
weakly carinate or nearly smooth, Urosame segments 1, and 
fused 2-3 dorsally toothed; all three urosome segments fused 
in ihe type species. Antennae short, slender, flagella few- 
sermented: accessory flagellum lacking, Antenna I, pedun- 
cle 1 with posterodistal tooth or process. Antenna 2, 
peduncular segments A & 5, margins nearly smooth. 

Lower lip lacking inner lobes. Mandible: palp absent; 
molar process medium; spine row with 2-3 blades and 
accessory setae; left lacinia. 4-dentate, right lacinia bifid- 
flabellate. Maxilla !, inner plate with 2-3 apical setae: outer 
plate with 10 apical spines; palp slender, Z-segmented, 
Maxilla 2, inner plate, inner margin subapically with single 
large plumose seta. Maxilliped, palp slender, shortened. 

Coxae 1-4 short, shallow, lower margins rounded or 
stighily incised, Coxa 1 subacute below. Coxa 5, anterior 
lobe small, Gnathopods 1 & 2 slender, dissimilar, probably 
little or not sexually dimorphic. Gnathopod |, propod shorter 
than carpus, with antero-distal median facial clusters of 
pectinale setae. Gnathopod 2, carpus slender, longer than in 
gnathopod 1, 

Peraeopod 4 distinctly smaller in size than peracopod 3: 
segment 5 (of both) small, much shorter than segments d & 
p: dactyls short. Peraeopods 5-7 subsimilar im size, bases not 
broadly expanded, lower hind lobes small or lacking; seg. 
ment > not shortened, longer than segment 6, but not mark- 
edly longer than segment 4; dactyls short, 
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Pleon plates 1-3 regular hind corners mucronate. 
Pleopods not described, Uropods 1 & 2 slender. rami un» 
equal. Uropod 3 rami short, subequal, margins spinosc, 

Telson lobes deeply separated, diverging distally, apices 
singly spinose, outer margins bare, Coxal gills sac-like, 
simple. Brood plates strap-like, not broad. 

Mature male (Ledover, 1979by Eye slighilv larger, 
anterutal flagella longer. than in female. 


Taxonomical and Distributional Commentary. The 
few described species of this genus are essentially Indo- 
Pacific in distribution. northwards in the Pacific to southern 
Japan, but not vet recorded from the North American Pacific 
cost. The species appear morphologically specialized for 
a cryptic hie style on coral reefs, in association with large, 
sessile invertebrates such as sea lilies (Siviprakasam, 1970). 


Kamehatylus japonicus (Nagata) 
(Fig. 17A) 


Arvlus japonicus Nagata. 1961: 216, figs. |, 2.—Nagata. 
19652: 202. fie. 19. —Barnard & Karaman, 1991: 263. 
Non Ażylus( Kameharvhus) faponicus— Ledoyer, 1979b: 156 
fig. AM. 


Taxonomic Commentary: The species has been well 
described and figured by Nagata 1961-1965, Log, cut} whose 
figures are partly reproduced here (Fig. IFA). Nagalas 
species conforms closely with the subgeneric diagnosis of 
Barnard ( 19706} that was based on (he Hawaiian species, K. 
nami. However, in the Japanese species, the posterior per- 
agun and pleon are more strongly cannated, urosome seg- 
mem 1 is nat fused with segments 7 & 3, and the gnathopods 
are more slender, Despite these and other minor differences. 
the authors consider Nagata's material from Japan conge- 
nerič with that of Barnard, and have broadened the generic 
diagnosis tà accommodate both species. 

Ledoyer( 19796, loc cj described a very similar species 
from the Moluccas Islands, Indian Ocean, to which be had 
perceptively assigned (he name Arylus (Kamehatylus) 
japonicus Nagala. Ledoyer's figures, reproduced here (Fig. 
17B), do show remarkable similarities to those of Nagata, 
including the relatively small eve and excavate anterior head 
lobe, the postero-distal process of peduncular segment 1 of 
antenna 1, and the untused urosome segment 1. However, on 
close inspection, his Moluccas material is seen to differ in à 
numberof specific features such asis weaker bod y carınalion, 
shorter carpus of pnathopad 2, and more acute apices of the 
rami of uropod 3. Ledoyers material is therefore regarded 
here as a species different from A. japonicus Nagala, and 
awaits formal designation as a possible new taxon, 


Distributional Commentary. Kamehatylus japonicus 
has been recorded from Japanese waters mainly — from 
Honshu and more southerly localitics (see summary ol 
perlitinem IHerature by Ishimaru, 1994). 
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FIG. 17. Kamehatylux japonicus. 


A. K, japonicus Nagata Female (3-5 mm) Seto Inland Sea (from Nagata, 1960) 
B. A. japonicus Ledoyer Male (3.4 mm) Moluccas Ids. (from Ledoyer, 1979). 


DEXAMINIDAE Leach 


Dexaminidae Leach 1813/14: 442.—Stebbing, 1588: 573. 
— Gurjanova, 1951; 788.—Lincoln, 1979: 448,.—Bousfield, 
1982 212, 
Dexaminidae (part) Barnard. 1969: 200.—Bamand 1970: 
163,—Bellan-Santini, 1982: 277.— Barnard & Karaman. 
1991: 264). 


Subfamilies: Dexamininae Leach; Dexaminoculinae, new 
subfamily; Polycheriinae, new subtamily; Prophliantinae 
Nicholls. 


Diagnosis: Body small, stout. compact, not compressed, 
Sexual dimorphism expressed in eyes, antenna, uropod 3, 
typically in gnathopod |, pleopods. and telson, Peraeon seg- 
ments 5-7 usually smooth above, occasionally with rrid- 
dorsal teeth and/or dorso-lateral mucronations. Pleosome 
and urosome, less often posterior peracon, armed dorsally 
and occasionally dorso-laterally with teeth or spines. Ros- 
(nnn short, Anterior head margin rounded or acute; may be 
produced strongly as ocular lobe. Eyes medium to large. 
Antennae short (female), Antenna 2 offen reduced, not 
longer than 1. Antenna |, peduncular segment 2 various; 
accessory flagellum minute or lacking. 

Lower lip. inner lobes usually strong. Mandible, molar 
usually strong, Lriturating: spine row weak; left lacinia often 
4-dentate; palp lacking. Maxilla |, palp | -segrnented (rarely 
23; outer plate with 7-11 apical spines; inner plate with 0-2 
apical setae. Maxilla 2, plates variously reduced, often 


AMPHIPACIFICA VOL.I MO 3 OCTOBER 15. 1904 


weakly setose, Maxilliped, inner plate reduced, with apical 
setaę only; outer plate large, broad; palp variously shortened, 
dacty! reduced or lacking (3-segmented), 

Coxae 1-4 deep, shortest anteriorly, little (or not) im- 
dented below. Coxa 5, broad, oficn deep. Gnathopods, un- 
equal, subchelate (rarely chelate); gnathopod I the smaller, 
with short carpus, propod (male) strikingly notched or ex- 
cavale anteriorly. Gnarhopod 2, carpus usally longer than 
propad. 

Peraeopods 3 & 4 subequal, various, segments 5 & 6 
trending to reduction in length, and subchelation. Peracopods 
5-7 subequal in length; bases typically unequally expanded, 
trending to linearity; segment 5 normal, occasionally short- 
encd, segment 6 & dactyl often shortened, 

Pleopads short to medium. Pleon plates 1-3. hind corners 
acuminate, often produced. Uropod 1, rami subequal, tips 
spinose, Uropod 2 much shorter than |, outer ramus the 
shorter. Uropex 3, rami lanceolate (often broadly), margins 
variously plumose-setose, especially in male. 

Telson deeply bilubate, lobes not diverging, apices 
subtruncate, variously armed. 

Coxal gills on paracopads 2-7 (6), variously pleated, not 
phiylliform. 


Taxonomic Commentary: As noted previously, Bamaril 
(197Ga, loc, cat} combined a number of dexaminmdean 
families (including Atylidac, Anatylidae, Lepechinellidae, 
Prophliantidae) within family Dexaminidae. His decision 
was based on the presence of one or more species deemed 
intermediate in form (often on single character states only) 
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KEY TO SUBFAMILIES OF DEXAMINIDAE 


1. Peraeopods fundamentally simple, not subchelitorm; body (esp. pleosome) variously carinated or pro- 


cessiferous: 


| 2. 


—Peraeopods variously subcheliform; body (except urosome) smooth... oos Polycheriinae (p. 37 


Pict. 1744 * Dae PF rr RR niu "FI Wi Mie ù ur P ran Sai 


— Eyes normal, not at tip of interantennal lobe; coxa 3 normal, deep: antenna 2 little shorter than antenna 


RE Z... es » RE ee: -— 


FEF PP 11 ~a n Fre Fi 1 "EFPFF Das nu r RTE Z A E 


3. Body carinated on urosome; peraeopod 7, segments 4 & 5 broadened, strongly setose; gnathopod | 


propod not sexually ditnorphic..,,............ 


between the families in question. As noted elsewhere, this 
philosophy of raxonomie fusion does not recognize the Dar- 
winian evolutionary thesis that predicts "intermediate" 
inorphotypes existing, at one tune or other, between all ex- 
tani and pasi organisms. Thus, we agree with Ishimaru 
(1993) thal the presence of single taxa that appear to "bridge" 
Otherwise morphologically discontinuous higher laxa docs 
not, alone, constitute a valid basis for merging of the perti- 
nent higher taxa. The Barnardian classification 15 therefore 
nol Followed bere, 

in this study, numerical taxonomic analysis (p. 56) strongly 
supports recognition of just two fan Uv level de x anu nod can 
suberoups, the Atytulac (p. 3) ańd the Dexaminidae (above). 
The analysis further supports recognition of four distinct 
subfamily groupings within family Dexaminidae, as listed 
and keyed above. 


Subfamily Dexamininae (revised) 
(see Fig, Ha} 


Dezamininie (parts: Barnard & Karaman 1991: 260. 
Dexamininae Ishirnaru, 1987: 1412, 


Type genus: Dexamine Leach, 1813/14. 


Genera: Dexamine Leach, 1814: 432; Dexaminella, 
Schellenberg, 1928: 654, Paradexamine, Sticbbing, 1599: 
210; Sebadextus Ledoyer, 1984: 56; Syndexamine Chilton, 
1914: 332, 


Diagnosis: Body generally toothed or processilerous 
above, not strongly compressed, Rostrum medium. Eve 
normal. Antennae regular. 

Mouthparts typical of family: Lower lip, inner lobes 
variously developed. Mandible, spine row weak. Maxilla |, 
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ms TIE... ….. Prophliantinae (p. 51) 


— Body carinated on pleon and uraseme; peracopod 7, semnents 4 & 5 not broadned or heavily setose 


enathopod 1, propaxl typeially sexually dimorphic eneen Dexamininae (p. 36 | 


outer plate with I0- £1 apical spines. Maxilliped, outer plate 
large: inner plate distinct palp variousby reduced, segments 
3& 4 shortened or vestigial. 

Coxae l-4 regular, deep. | smallest, Coxa 5 medium, 
Gnathopods typically subchelate, occasionally chelate; car- 
pus not elongate. Gnathopod 1, propad sexually dimorphic. 

Peracopods normal, not suhcheliform nor elongate; seg- 
ment 5 not unusually lengthened or shortened; dactyls me- 
dium; peraeopods 5-7 subequal in length, bases dissimilar in 
form, variously broadened; segment 5 normal. 

Pleon segments dorsally and dorso-laterally carinate. 
Plech plates 2-3, hind comers variously acuminate or pror 
duced. 

Felson elongate, lobes deeply separated, not diverging. 

Brood plates sublinear. 


Taxonomic and Biogeopraphic Commentary: As here 
defined, the subfamily Dexamininae encompasses five gen- 
era and about #0 species thal occur mainly in southern 
oceans. Paraderamine, with more than 40 described spe- 
cies, is essentially Indo-Pacific, with outliers extending ta 
jhe Mediterranean, South America, and Japan. The Japa- 
nese fauna comprises ~& described species (Ishimaru, 1994), 
all confined to Kyushu and the southern archipelagos; none 
reaches northern Honshu, and no member of the genus 
reaches the Pacific coast of North America. Sebadexins is 
monotypic m New Caledonia, Synderamine contains 6 
species, in litoral waters of New Zealand and southern 
Australia. Dexaminel!a, containing 3 species, is confined to 
the northwestern Indian Ocean and Red Sea. However, 
Bexarnine, with only 3 recognized species (Barnard & 
Karaman, 1991) is confined to the boreal and temperate 
North Atlantic region. extending southward along casterh 
shores ta the Mediterranean and Senegal, and along western 
shores to the Middle Atlantic States and Chesapeake Hay. 
Members of this subfamily have yet to be recorded authen- 
tically from the North American Pacific region and are mot 
treated further in this study, 
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KEY TO WORLD GENERA OF DEXAMININAE 


|. Gnathopods cheliform; maxilliped palp various, usually small to vestigial.... Sebadexims Ledoyer. 


—Gnathopods subchelifonn, maxilliped palp 3-4 segmented E 


2. Pleon segments distinculy carinate mid-dorsally and/or dorso-laterally, integument normal 


— Pleon segments indistinctly or aot carinated, integument often thick, heavy 


Pu Bun rc © xor so Bl roro NEU n LM WZ A 


3. Pleun seements |-3 carinate laterally and dorsally ....-. pr jej on, Paradexamine Stebbing 
—Pleon segments carinated dorsally only ....,....,,,...,,, Pi TE 4. 


4. Maxilliped palp 3-sezmented , . , 


ia a L LL EE ms 


—Manilliped palp d-segmented................. 


5. Uropods I & 2, inner rami reduced; peracopod 6 massive 


—Dropods | & 2 


POLYCHERIINAE, new subfamily 
(See Fig. Mici) 


Dexaminidae (part) Stebbing, 1906: 514.—Barnard, 196%: 
200.—Lincoln, 1979; 445 —Bellan-Santini, 1982: 212. — 
Barnard & Karaman, 1991: 260. 


Type Genus: Polvcheria Haswell, E879: 345, 
Generic Content: Tritaera Boeck, 1876: 317, 


Diagnosis: Body smooth, carinate (weakly) only on 
urosome. Head: rostrum very weak or absent. Antenor head 
lobe variously rounded. Eyes pigmented, large. Antennac | 
& 2 medium, subequal, flagella usually setose. Antenna 2, 
peduncular segment 4 longer (han 5, Accessory flagellum 
lacking. 

Upper lip. epistome weakly produced anteriorly. Man- 
dibular molar. left and right sides unequal. Maxilla 1, outer 
plate with 7-9 apical spines. Maxilliped pały 3-. or weakly 
4-seemented.. Coxa 1-7 shallow, variously bifid or acute 
below. Gnathopods slender, dissimilar in length; weakly 
subchelate. 

Peracopods 3-7 delicately prehensile (subchelate, or 
pseudo-carpochelate), segment 4 elongate; segments 6 and/ 
or 5 shortened, Peraeopods 5-7 subsimilar, bases sublincar. 
segment 7 and dactyl often reversed, 

Pleopods medium, peduncle and rami not powerful. 
Fleon plates 1-2, hind corners mucronate. Uropod |, ram 
subequal. Uropod 2 short, rami unequal. Uropod 3, rami 
lanceolate, margins setase (male). Telson Jobes elongate, 
deeply separated, marginally spinose. 

Coxal gills weakly pleated, on peracopods 2-7, Broad 
plates sublinear, strap-like. 
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normal; pereeoptals 5-7 subequal, 6 not massive , 


Dexaminella Schellenberg 


Dexamine Leach 


"à ---1 la La LL I L I am Eu NON ON OO 7 ra ia 


Delkaryte J. L. Barnard 


7.7 3 pp RI P (R 8 ere ê ss 


Syndexamine 1. L. Barnard 


Species of both Tritaeta and Polycheria are commensal 
mainly on sponges and colonial tunicates (Vader, 1969), 
clinging upside down in small pits excavated in surface Lest 
of host, and feeding in the fashion of ampeliscoideans. 


Taxonomic and Distributional Commentary: The 
subfamily presently contains (wo genera, Polycherta and 
Tritaeta, not very closely related (p. 57), characterized by a 
trend to prehensility (subchelation) of peraeopods 3-7. The 
peracopads of Tritaeta are carpočhelale (hig. 28). About 20 
species ol Polvcheria arc known. most from tropical and 
warm temperate Indo-Pacific regions. Three species were 
previously described from temperate waters of the Asiatic 
Pacific coast (Bulycheva, 1952; Hirayama, 1984) and one 
from the Pacific coast of North America (Calman, 1898; 
Barnard, 1969b). Triaeta contains only two species (many 
synonyınies), both in the northeastern Auantic and Mediter- 
ranean regions (Lincoln, 1979; BeHan-Santini, 1982). 

The phyletic relationships of subfamily Polycheriimae 
are with (he Dexamininae (p. 36; fig. fa) ). Thus, males of 
(he more primitive genus Triraera retain (be distinctive dex- 
aminid dorsally notched form of the propod of gnathiopod 1. 


Polyeherta Haswell 


Pohrcheria Haswell, 1879:345.—Stebbing, 1906 :519,— 
Holman & Watling, 198% 221,—Thurston, 1974: 18,— 
Barnard & Karaman, 1991: 271. 


Type Species. Pof/vcheria tenuipes Haswell 1879, 


Species (North Pacific region). Pofycheria osborni 
Calman 1898; P. carinata, new species (p. 42); P. mixillae, 
new species (p. dd); P. amakusaensis Hirayama, 1984a; F. 
orientalis Hirayaine 1984a: P. japonicus Bulycheva, 1932. 
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KEY TO GENERA OF SUBFAMILY POLYCHERIJNAE 


1. Peraeopods 3-7 pseudo-carpochelate (carpus expanding and strongly spinose distally, propod lacking 


palm antenna! flagella smooth; grathopod 1, propod markedly sexually dimorphic . 


vios, TrHaeta . 


—Peracopods 3-7 disunetiy subchelate (propod with distal palm, carpus not expanding distally: antennal 
flagella strongly setose: gnathapod 1, propod not markedly sexually dimorphic. . . „Polycheria (p. 37). 


Diagnosis: Body stout, broadest at peraeon segments 4 
& 5, mid-dorsally carinated on urosome segment |; paired 
dorso-lateral ridges or small spines usually present on fused 
urosome segments 2 & 3, Head: rostrum very weak; anterior 
head lobe variously rounded; eves large, sexually dimorphic. 
Antenna |, flagella usually strongly setose. 

Lower Hp, inner lobes well developed. Mandible, Jett 
and right molars dissimilar in size. Maxilla 1, outer plate 
with 7-9 apical spines. Maxilla 2, apical setae weak. 
Maxilliped, palp 4-segmented. 

Gnathopods very weakly subchelate. Gnathopod 1, 
propod not strikingiv sexually dimorphic; palmar margin 
short to obsolescent. 

Peracopods 3-7 delicately subchelate; dactyl short, clos- 
ing on short fixed finger; segment 5 short, not expanded or 
strongly spinose distally, variousiy shorter or longer than 
segment 6. Peraeapods 5-7, bases sublinear (may be slightby 
broadened in peracopods 5 & 6). 

Uropod 2. outer ramus usually the shorter, 
(female), rami variously unequal. 

Telson lobes variously fused basally, margins spinose, 

Sexual dimorphism strongly expressed in eyes, antennae. 
pleopads. and uropod 3, 


Uropi 3 


Taxonomic and Distributional Commentary: North 
American Pacific species differ from Asiatic Pacific species 
in several character states. mostly apomorphically (pp.6)-62 
and key below). Both groups differ from the generally more 
primitive species of the southern hemisphere as exemplified 
by the P, antarcrica complex of species (Holman & Watling, 
loč, cit). Species of the North American study region are 
characterized by: maxilla 1, outer plate with 7 (vs, 9) apical 
spines; maxilliped palp short (vs. medium); coxa | acute (vs. 
rounded) below; gnathopod palmar margins distinct (vs, 
obsolete); peraeopods 3-7, segment 5 shorter (vs. longer) 
than segment 6; uropod 2, inner ramus (vs, outer ramus) the 
shorter; uropad 3 (female), rami subequal (vs, unequal: and 
telson lobes more strongly fused basally, These differences 
point to the need for an extensive revision of the genus, based 
an re-examination ot species world-wide, that is beyond the 
scope of the present study 


Połycheria asborni Calman 
(Figs. 15, 19, 20) 


Polycherig osbormi Calman, 1895: 268, pl. 32, fig 2.— 
Skogsberg & Vansell, 1928: 268, figs. 1-26.—Barnard, 
1975: 363, key + fig. 55.—Barnard, (9693: 103. —Barnard, 
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1969h- 200, fig. 25g. —Staude, 1987: 382 + key.— Barnard, 
] 979b: 38 — Barnard & Karaman. 1991; 272 (Ist). 
Polyeheria antarctica (Stebbing, 18755: Stebbing, 1906: 
520 (part.— Alderman, 1936: 63.—Barnard, 19542: 21, 


Material Examined (CMN collections, Ottawa: 
SE ALASKA: Stitka region, Slocum Pt, ELB Stn 54B4, 
under boukders, July 27, 1930 - | female ov (slide mt. 
BRITISH COLUMBI A: 
Queen Charlotte Islands: none taken at outer coast sites, 
North Central coast: Oval Bay, surf shore at LW. ELB Sin 
H10, July 12, 1964 - 1 female br. II (slide mt), 2 other 
females. 
S. end Vancouver I: Ucluelet, outer coast. J. Macoun coll, 
July. 1909. (identified initially as P. reawipes Haswell) - 1 
lot dried specimens. 
Barkley Sd, region, ELB Sms, 1975-76: 
Taylor l., Trevor Channel, ELB Stn. PSE c. on ascidians and 
spanges, LW, July 25, 1975 - 1 female br (1 (4.5 inm) (slide 
mth: | female ov (5.2 mm) (slide mt. y: 2 female ov. (4.5, 4,8 
mmm) (slide mts; | male many specimens. 
Kirby Pt, Diana l, ELE Stn. P17d, on sponges and ytunicates 
from rocky walls of surge channels, LW and subtidal, Aug. 
6. 1975 - 1 female ov, (5.8 min) (slide mt - fig d specimen); 
| male (3.7 mmo (slide mL.- fig'd specimen), 2 subad, males 
(4,3. 4.5 mink 1 subad. female (4.2 mm) (slide ınt.}, several 
other specimens. 
Bordelais Islets, mouth of Trevor Ch... ELE Sin. P20c, from 
sponges and tunicates on rocky walls of surge channels, Aug. 
9,1975- Liemaleov.t6.O mm) (slide mt 12 subad. males (5.0 
nun, 3.8 mum) 
Edward King 1..Taylor I,ELB Stn B28a, under boulders at 
LW, July 10, 1976 - 1 female ov. (5.0 mm) (slide mt.) 1 
female br. [1 (5.3 mm? (slide mt); several other speci- 
mens, mostly subad. females. 
WASHINGTON-OREGON: No specimens were found in 
teollections from apparently suitable habitats at localities 
along the outer coast (see Boustield & Jarrett, 19815. 


Diagnosis. Female ov. (5.8 mm); Urosome 1, mid- 
dorsal carina low, weakly toothed behind. Eye medium. 
covering anterior Ladf of head, golden brown in colour in 
fresh material. Anterior head lobe broadly rounded. An- 
tenna |, segment 3 short; flagellum 20+ segmented, moder- 
mely setose, Antenna 2, flagellum 18-segmented. 

Mandible, spine row with 2-3 short blades, Maxilla 1, 
inner plate with 1-2 apical setac; outer plate with 7 slender 
apical spines: palp short, Maxilla 2, plates small weakly 


38 


FIG. 18, Polycheria osborni Calman. Kirby Pt, Diana I., Barkley Sound. Female ov (5.8 mm). 


plumase-setose. Maxilliped, outer plate with 12 inner mar- 
ginal spines; palp shorter, dactyl thick. 

Cosa 1 sharply acute anteriorly; coxa 3, anterior process 
elongate, length > 3X basal width, Gnathopod 1, carpus and 
propod subequal in length, carpus proximally deepest; dacty! 
slender, projecting > 50% of its length beyond short palm. 
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Gnathopod 2, propod more slender, shorter than carpus, 
palm short but distinct, slightly exceeded by closed dactyl. 

Peraeopods 5-7, segment 5 shoner than segment 6, 
Peraeopods 3 & 4, basis slightly broader than distal seg- 
ments, Peracopods 5-7, bases sublinear, not broadened; 
segment 6 shorter than in peraeopods 3 & 4. 
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KEY TO NORTH PACIFIC SPECIES OF POLYCHERIA 


L. Urosome segment 1 posleriorly extended, partially concealing fused urosome segments 2 & 3; pergeo-pads 
3-7, segment 5 not shorter than 6; uropod 2, outer ramus shorter than inner; maxilla |, outer plates with 9 
apical spines; maxilla 2, inner plate, inner margin setose (Asiatic Pacifici...........,.......... 2. 


— Urosome segment | not extended posteriorly, based of urosarne segments 2 


segment 5 shorter than 6; aropadl 2 


& 3 open; mendel Fi, 


‚inner ramus the shorter, maxilla |, outer plate with 7 apical spines; 


maxilla 2, inner plate with weak apical setae only (North American Pacific)... 4, 


2. Gnathopods 1 & ? subchelate, palm distinct; peraeopod 5, basis expanded, length < 2X width......... 


F F | ONE BH Lk | uH d BH LL | d & UA |! H Lk kR Em k kb 4$ = k bom 4 o mo = K a 


Fra 11 


adii dicam - WGN - aaa P. japomicus ( p. 44) 


—Gnathopods | &2 2 nearly simple, rsi (aine margins very short or obsolete; peraeopad 5, basis suhe 


near lenih > ZK Wi. s ee cms sue — 


3, Peraeopods 6 & 7, segment 6 distinctly shorter than segment 5 


uas e Ps gm Ao em gl P. amakusaensis (p. 46) 
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5; pleon płac |. bind corner rounded . 


Best 6 & 7, segments 5 A 6 subequal in length: pleon plate |, hind corner acuminate .......... 
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ww... (eren nn non eo Pa orientalis (p47 } 


4. Eye medium, covering anterior half of head; gnathopod 1. dactyl long, extending >50% of its length bevond 


palm; coxa À, anterior process strong, length >3 X basal width, telson, lateral 


" "r'T 138 Tar r | u 88 | Y | BH 8H B 3» i ru 
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margins with 7-3 spines . . 
s DUM | AEG BO poke S. d P. osborni (p. 38) 


large, covering 3/4 width of head: gnathopod L, dactyl medium, extending< 50% of its length beyond 


gant coxa 3, anterior process medium, lengih 2-3 X basal width; telson, lateral margins with 5-6 spines 


5. Antenna | strongly setose posteriorly on flagellum and peduncular segment : 


2, enathopod 1, propod 


distinctly shorter than carpus, dactyl basally broad, thick; coxa 3, anterior process medium, length > IX 


EBM Ub uec ass - addon CO P a a sa 
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.... P. carinata (p. 42) 


— Antenna 1, flagellum and peduncular segment 2 moderately to weakly sctose posteriorly; gnathopod I; 
propod and carpus subequal in length, dacty! basally slender; coxa 3, anterior process short, length < 2X 


> 
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Pieopods medium, rami -12-segmented; pleon plates l- 
3, hind corners squarish or obtuse. Uropods |. peduncie, 
anterior (outer) margin richly setose, apical spines of rami 
elongate. Uropod 2, inner ramus the short, inner margin with 
Z medial long spines. Uropod 3, outer margin shorter, outer 
margin 4-3 spinose, 

Telson, lobes slender, basal 1/4 fused, margins with 
7-8 short spines, apices acute. 

Male. (5.0 mm} Eye very large, broadly reverse- 
reniform, covering 5/6 head width. Antennae 2 longer than 
antenna |, brush setae present on the posterior margin ol 
peduncular segment 2, antenna 1, and the anterior margin of 
peduncular segment 3 & 4 of antenna 2; flagellum lacking 
feeding setae, 

Gnathoped |, propod more slender and palm virtually 
lacking; gnathopod 2, propod longer and more slender, and 
palm very much shorter, than in female. 

Fleapods, peduncles strong, massive, nearly 2X longer 
than in female; split-tipped clothespin spines on 5-6 proxi- 
mal segments of inner ramus. Urosame, mid-dorsal carina 
elevated, act mucronate behind; fused urosome segments 2 
& 3 with mid-dorsal notch. Uroped 2, inner margin of 
peduncle with a few plumose selac; inner margin of inner 
ramus with 3 slender spines, Uropod 3, outer ramus slightly 
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l ln mair aude nf |... P mivillae (p. 44) 


ihe shorter, outer margin with afew spines, all other margins 
(of both rami? heavily plumose-setose. 

Telsan relatively shorter, broadest medially, lobes more 
deeply separaled, margins less spinose than in female. 


Distribution: Commonly encountered in tests of 
Amearoucium (Skogsberg & Vansell, 1923), from Central 
California north to British Columbia and southeastern Alaska: 
questianably southward to the Gulf of Califorma and 
Galapagos. The probability is high thal F. osborni isa 
complex of sibling species over such a broad geographical 
range. 


Taxonomic Commentary: The female of the present 
materal compares closely with the original figures of Calman 
(fig. 19, above) based on material from Puget Sound. Par- 
licularly diagnostic of the species is the small palm of 
gnathopod 1, greatly exceeded by the dactyl. The species 
Polvcherig antarctica (Stebbing, 1888), described origi- 
nally from sponges in the Antarctic and ANZAC regions, is 
not a true synonym of P. osborni, but is a distinctive species 
thal exhibits generally more plesiomorphic characters states 
(p. 49, fig. 25), 
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FIG. 19. Polycheria osborni Calman. Kirby Pt, Diana I, Barkley Sound. Male (3.7 mm) 
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FIG. 20. Polycheria osborni Calman. Female ov. (7.0 min) Puget Sound 
(modified from Calman, 1898) 


Polycheriu carinata, new species 
(Fig. 21) 


Material Examined: 
BRITISH COLUMBIA: 
Mainland coast Aiblone I., ELE Sin. H53, under boulders, 
LW, Aug. 7, 1964 - 1 Female ov (5.3 mm) Paratype (stide imi. ) 
CMN Cat. No. NMCC1904.0392; 2 additional females, 
5. end Vancouver L: Taylor 1.. Trevor Channel, ELE Stn. 
PSc, from ascidians and sponges beneath boulders, LW. July 
23, 1875 - 1 female br. I1 (4,0 mm? (slide mt), 
McCaulay PL, Victoria, B. C. GW O'Connel dive coll., Aug. 
26, 1976 - I female ov. (4.0 mm) Holotype (slide mt.) CMN 
Cat. No. NMCCT994-(390; 6 female, 1 subadult male speci- 
mens, Paratypes. CMN Cat, No, NMCC1994-0139 1, 


Dlagnosis. Female br. T1 (4.0 mm). Uresome segment 1 
and fused segments 2 & 3 dorsally and dorso-laterally sharp- 
ly ridged or keeled, not acuminate behind. Eve large, red or 
black fin alcohol), covering anterior 3/4 of head width. 
Anterior head lobe very broadly rounded. Antennae subequal, 
flagella and distal peduncular segments richly armed with 
longish food-gathering (feeding) setae. 

Mouthparts typical of N. American generic subgroup. 
Maxilla 1, outer plate, apical spines relatively long, palp 
short, Maxilla 2, outer plate, apex subtruncate, weakly 
setose. Maxilliped, palp very short, dactyl small; ouier plate 
with 10 inner marginal spines. 
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Coxa 1 acutely produced anteriorly; coxa 3 moderately 
produced, lengih> 2X basal width; coxa 4 biunt, rounded in 
front. Gnathopod 1. propod relatively short and deep, lower 
margin wilh several stiff setae; palm very sbori, dactyl 
normal slender (in paratype), large, heavy, basally thick or 
broad, apparently abnormally developed in halotype. 
Gnathopod 2 more slender, carpus and propod subequal in 
length, palin very short, 

Peracopods 3-7, segment 3 shorter tban segment 6. 
Peraeopods 3 & 4, basis relatively heavy, broader than distal 
segments, Peraeopods 5 - 7, bases narrow, slightly broad- 
encd in 5; steinen 6 wilh relatively strong Antero-distal 
cluster of setae. 

Pleopods mediun, rami 12-14 segmented. Pleon plates 
2-3, hind corners squarish, not acuminate; pleon 3 setose 
below. Uropod |. peduncular anteriorly line with setae; rami 
elsely subequal apical spines not elongate, Uropod 2, rami 
much longer than peduncle, apical spines short. Uropod 3, 
outer ramus slender, length about 80%. inner ramus, outer 
margin with 2-3 short spines, olhe rmargins spinose, 

Telson lobes narrowing distally, fused in basal 1/4, outer 
margins with 3-6 small spines. 


Distribution: Known fron Southern Vancouver], north 
to Athlone [ central B.C. coast. Host unknown. 


Taxonomic Commentary:. The species is closest to P. 
mixillae in most character states, but is distinguished mainly 
by features of the key (p. 40. 
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FIG. 21. Polycheria carinata, new species. MeCaulay Point, B. C. Female Br. II (4.0 mm). 
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Polycheria mixillae, new species 
(Fig. 22) 


Material Examined (CMN collections, Ottawa): 
BRITISH COLUMBIA: 
S. end Vancouver L: Diana L, Kirby Pr, R- Anderson coll., 
from sponge (Mixilla incrustans). June 25, 1976- | female 
hr II (4.0 mm) Holotype (slide mt}, CMN Cat. No. 
NMCCI9OO4-0393; 9 other females, Paratypes. CMN Cat. 
Na. NMCC1994-0395. 
Bordelais Islets. entrance to Trevor Channel ELB Stn, P20c, 
LW, in sponges and tunicates under. collected from rocky 
walls of surge channels, Aug. 9, 1973 - 1 Female br, IT (4.0 
mm (slide mi}. 


Diagnosis. Female ov, (5.0 min). Urosome 1, dorsal 
carina low, not produced posteriorly. Urosome segments 2 
& 3, carinac or ridges inconspicuous, Head relatively 
shallow, anterior head lobe strongly rounded, Eyes very 
large, ovale, weakly faceted, covering anterior 3/4 of head. 
Antennae subequal, slender. Antenna 1. segment? postero- 
distally with longish setae; segment 3 shor, flagellum -16- 
segmented, moderately strongly setose, setaelong. Antenna 
2, Hagellum 3-segmented. 

Lower lip broad, inner lobes large, Mandible, spine row 
with 2-3 blades. Maxilla I, inner plate with 1 apical seta: 
outer plate with 7 slender apical spines: palp short, Maxilla 
2, inner plate small, weakly setose apically; outer plate. apex 
subacute, Maxilitped palp shor, dacty! stout; outer plate. 
inner marein with 7-5 weak masticatory spines, 

Coxa T, anterior process short, with 2 apical setae. Coxa 
3, anterior process relatively short, with single apical seta: 
coxa 4, anterior lobe rounded. Gnathopod |, basis lacking 
hind marginal setae; propil shorter than carpus, lower mar- 
sin distally with 5-6 stou seme; palm short, exceeded by 
nearly 30% of slender dactyl when closed. Gnathopod 2 
slender. propod much shorter (han carpus, palm distinct, 
barely exceeded by simple dacivl. 

Peraeopads 5-7, segment 5 shorter for not longer) than 
semen 6. Peraeopods 3 & 4, basis heavy, broader than 
distal segments. Peragopods 5-7, bases sublinear. very 
slightly broader in peracopoda 5 & 6; segment 5 shorter than 
in peracopods 3 & 4; coxa 7 produced posteriorly, subacute. 

Pleopods medium, rami — 13-15 ==gmenied, Pleon plates 
1-3 broad, hind comers squarish or obtuse. Uropod I. 
peduncle. anterior margin strongly šelose; rami slender. 
subequal, apical spines elongate. Uropod 2, rami longer than 
peduncle, inner rimus short, inner margin with 2 longish 
slender spines. Urapod 3, inner ramus with inner marginal 
spines and a few setae; outer ramus shorter, outer margin 
lined distally with 3-4 short spines. 

Telson lobes basally one-fourth fused. narrowing disl- 
ally, margins distally with 4-6 short spines, apices acute. 

Coxal gills large, sac-like, weakly pleated, on peracopads 
2-3, smaller on peraeopods 6 & 7. Brood plates sublinear. 

Mature male undescribed, 
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Etymology; The root name refers to the genus of 
sponges. Mira, wilh which the amphipod species appears 
to be commensally associated. 


Distribution: Known only from the Barkley Sound 
region of Vancouver L Commensal on Demospongia 
Mizia incruxtans! 


Taxonomic Commentary: The species is closely 
related to £P. carikara within the North American taxonomic 
complex of species. P. mirilar is distinguished from it by 
characters provided in the key (p. 40), by the somewhat less 
strongly reduced pulp of the maxuliped, and by the more 
elpe inner ramus of uropod 3, 


WESTERN PACIFIC SPECIES OF POLYCHERIA. 


The principal character states of the three species al 
Polycheria, previously described and figured from the west- 
em Pacific region, are here summarized [or inclusion in 
analysis of relationships of the North American Pacific fauna 
(see also Table IIT, and Fig, 31}, 


Pofycheria japonica Bulychcva 
(Fig, 23) 


Polycheria japonica Bulycheva, 1952: 233 — Barnard & 
Karaman, 189]: 272. 


Taxonomie commentary: The original description and 
figures were based on a male specimen, but pertinent non 
sexual Character states arc here summarized: 

Fused urosome segmentis 2 & 3 bearing small dorsal 

spines and paired lateral ridges, aMero-lalerally masked by 
posterior projection of urosome segment 1. Antenna |, 
peduncular segment 3 longer than adjacent flagellar seg- 
ments, 
Mandible, left and righi molars unequally reduced. Maxilla 
L, outer plate with 9 apical spines: palp large. Manilla 2, 
inner plate strongly setose. Maxilliped, palp medium, slightly 
exceeding tall outer plate. 

Coxae | & 2 anteriorly rounded below. Cosa 3 lacking 
anterior process. — Gnathapod |, propad relatively short, 
deep, palin large, not exceeded by dactyl. Gnalhopod 2. 


- propo slender, subequal in length to carpus, palm distinct. 


Peraeopods 3-7, sepmeni 5 larger (not smaller) than 
scgrücent D: bases stoul, somewhat broadened. 

Pleon plates 2-3. hind corners acuminate. Uropi 2, 
outer ramus the sharter. Uropod 3, outer ramus the shorter. 
outermargin spinose. Telson lobes narrowing distally, fused 
in basal one-sixth, marsins weakly spinose. 


dd 


FIG. 22. Polycheria mixillue, new species. Diana L, Barkley Sound. Female ov (5.0 mm) 
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FIG. 23. Polycheria japonica Bulycheva. Male (5.0 mm). Peter-the-Great Bay. 


Polycheria amakusaensis Hirayama 
(Fig, 24B) 


Polvcheria amakusderisis Hirayama, 19842: 194, figs, 106- 
1056 — Barnard & Karaman, 1991: 271.—lshimaru, 1994: 
43. 


Taxonomic Commentary: Hirayama’ s descriptions and 
figures (los, cii) pertain essentially to a male specimen, but 
pertinent non-sexual character states are here summarized: 

Fused urosome segments I & 2 with paired lateral 
ridges, basally masked by posterior projection of urosome 
segment I. Antenna |, peduncular segment 3 longer than 
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adjacent flagellar segment flagellar setation probably as in 
P. orientalis. 

Mandible, left and right molars unequally reduced. 
Maxilla I, outer plate with 9 apical spines: palp long, 
Maxilla 2, inner plate with strong medial setae. Maxilliped 
palp medium, about as tall as outer plate. 

Coxae | & 2 rounded below, Coxa 3 rounded anteriorly. 
Umathopod 1, propod subovatc, lacking palm; dactyl short, 
strongly curved. Gnathopod 2, propad slender, shorter than 
carpus, palm and dac ty) short. 

Peraeopods 3-7, segment 5 larger (not. smaller) than 
segment 6; bases ttle broader than distal segments except in 
peraeopod 3, 
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FIG. 24. Polycheria species, West Kyushu, Japan. (after Hirayama, 1984). 


A, P. orientalis Female (4.5 mm). 


Pleon plates 2-3, hind corners acuminate. Uropod 1, 
rami subequal, Uropod 2, outer ramus the shorter, Uropod 
3. outer ramus slightly the shorter, outer margin weakly 
spinose. Telson lobes of female not described (probably as 
in P. orientalis). 


Palycheria orientalis Hirayama (revised status) 
(Fig, 24A) 


Polvcheria atolii orientalis Hirayama 19842: 187, figs. 101, 
103-105.— Barnard & Karaman, 1991: 272 —lshimaru. 
1994; 43. 


AMPHIPACIFICA VOL. WO 3 OCTOBER 15, [FH 


IB. P. amakusaensis Male (4.5 mm), 


Taxonomic Commentary: The pertinent taxonomic 
character states of Hirayama’ s description and figures, based 
on a female specimen, are summarized here: 

Fused urosome segments | & 2 (one illustration shows 
an inter-segmental line | with small spines and paired lateral 
ridges, based partly masked by posterior projection of urosome 
I. Antenna |, peduncular segment 3 longer than adjacent 
flagellar segment; flagellum richly anned with feeding setac. 

Mandible. left and right molars nat shown, probably as 
in P. amakusaensis Maxilla 1, outer plate with 9 apical 
spines; palp large, Maxilla 2, inner plate marginally setose. 
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FIG. 25, Polycheria antarctica species complex 1. acanthopoda Thurston. 


2. deniata Schell. 3. gracilipes Schell. 4 nudus Holman & Watling. 
(modified from Holman & Watling, 1983) 
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Maxilliped, paip slightly exceeding tall outer plate. 

Coxae 1,2, A 3 rounded antero-ventraliy. Gnathapod 1 
propod and carpus subequal; palm short, barely exceeded by 
dacty!. Gnaihopod 2. propod shorter than carpus; palm 
small; daa vl very small. hook-like. 

Peraeopods 3-7, segment 5 little shortened, distinctly 
longer than segment 6: bases sublinear bul broader than in P. 
amikusaensis. 

Pleon plate 2-3. hind corners acuminate. Uropud L rami 
subequal. Uropod 2, enter ramus the shorter. Uropod 3, 
outer ramus the shorter, outer margin weakly spinose, Telson 
lobes long, narrowing distally, fused in basal one-cighth, 
margins weakly spinose. 


EXTRALIMITAL SPECIES 


Polycheria antarctica (Stebbing! 
(Fig. 23.) 


examine antarctica Stebbing 1875: 184, 

Tritaeta antarctica Stebbing 1888: 451 

Polvcherig antarctica Stebbing, 1906: 520, figs. 90. 91,— 
Schellenberg, 1931: 214. Thurston, 1974: 18. — Holman & 
Watling, 1983: 221, Dgs. 6-9 {including forms acanthopodu 
Thurston; dentata Schellenberg;eracitipes Schellenberg; ruet- 
us (Holman & Watling, —Barnard & Karaman, 1991: 27]. 


Taxonomic Commentary: Pertinent taxonomie char- 
acter slates from an assemblage of "formae" of P. anrarelica 
(cf. Holman and Watling, 1983), restored as distinct species 
al the antarctica complex by Bam-anl & Karaman ilog cit. 
provide broader perspective to the analysis of North Pacific 
species relationships (p. 61. fig. 31). 

Fused urosome segment 2 & 3 dorsally with 4 spines, 
and paired lateral ridges. Urosome | with low dorsal carina, 
not produced postero-laterally to conceal base of urosome 2. 
Antenna |, peduncular segment 3 slightly longer than adja- 
cent flagellar segment: antennal flagella setve, 

Mandibular molars probably unequally reduced (cf. 
illusuation of Stebbing., 1906). Maxilla |, outer plate with 9 
apical spines; palp medium, slightly shorter than outer plate. 
Maxilla 2, inner plate with sparse inner marginal setae. 
Maxilliped. palp little reduced. exceeding tall outer plate. 

Coxae | A 2 rounded below. Coxa 3 with strong antero- 
ventral process, Unathopad 1, propod slender shorter than 
carpus; palm medium, little exceeded by dactyl; Gnathopod 
2, propod shorter than carpus, palin relatively larpe, not 
exceeded by dacıyl, 

Feraeopod 3-7, segment 5 reduced, shorter than 6; bases 
sublinear, little broader than distal segments, 

Pleon plate 2 & 3, hind corners weakly acuminate, 
Uropod 1, inner ramus distitictly the shorter. Uropod 2, rami 
*ubequal. Uropod 3, outer ramus much the shorter. outer 
margin nearly bare. Telson, lobes elongate. separated nearly 
to base, margins distally bare or weakly spinose, apices each 
wilh spine. 
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DEXAMINOCULINAE, new subfamily 
(sec Fig. 2(b):26) 


licertač sedis. Barnard, 19693: 480, fig. 173a. 
Dexaminidae (part) Ledover, 1979: 65.— Lowry, 1981: 190. 
Prophliantinae Barnard & Karaman, 1991; 273 (key) (part). 


Type genus: Dexaminoculus Lowry 1981: 191. (Sphaer- 
omithalmus Spandl. 1933). 


Diagnosis: An Indo-Pacific monotypic group. of unu- 
sual morphology, about which little is known except for the 
studies of Lowry loč, cit). 

Body smooth or weakly toothed on peracon. Pleon 
segments and urosome |, cach with mid-dorsal carinanon 
and postero-lateral marginal teeth or cusps. Urosome seg- 
ments ] & 2 ridged mid-dorsally and mid-laterally. Rostrum 
medium. slender, Eye large, on produced lateral cephalic 
lobe, Antenna | elcagate (both sexes). accessory flagellum 
vestigial Antenna 2 very short, flagellum vestigial (female); 
elongate. with peduncular brush setae (male). 

Mouthparis nearly regularly dexaminid. Mandibular 
molar triturative, blades few, Maxilla I, outer plate with 11 
apical spines. Marilla 2, plates not slenderized. Max- 
illiped, inner plate small; palp 3-segmented (female). 

Coxae 1-4 medium, unequal, 3 smallest (allowing for 
respiratory current cxit?), lower margins crenulate and/or 
selose. Coasa 5 large, anterolobate. Cinathopods dissimilar 
In size and form, distinctly subchelate. Gnathopod 1, propad 
sexually dimorphic, somewhat as in the typical dexaminid. 
but with the dorsal notch reduced to a shallow depression, 
and the palm deeply excavate, rather than convex, Peraeopods 
3-7 slender, regular (not subchelate); peraeopod 5 slightly 
the longest, Peraeopods 5-7, bases dissimilar, variously 
broadened and lobate below; segment 3 nol shortened; 
dactyls slender, 

Pleon plates large; pleon plates 2 & 3, postero-lateral 
margin wothed, hind corners acuminated, hooked. Pleopods 
not described. Uropods I & 2 large, regular; urapod 2 short. 
Uropod 3, rami large, broadly lanceolate. Telson large, 
elongate. lobes not diverging apically. 

Coxal gills and prood plates not described. 


Species: Dexaminoculus acutipes Ledover, 1979 (Mada- 
gascark D. ravimaauns Ledoyer, 1982 (Madagascar); and D. 
groebbeni iSpandl, 1923) (Lowry, 1981) (Madagascar to 
Australia). 


Taxonomic and Biogeographic Commentary: The 
genus Dexaminoculus was first described as Sphaer- 
ophrhafrmes by Spandl (1923) and placed in taxonomic cat- 
egory werk sedis by Barnard (19693), Two further species 
were described, both [rom Madagascar, by Ledoyer (1979, 
1982). The gcnus is narrowly Indo-Pacific, not vet known 
from Japan and the North Pacific region. but might be antt- 
cipated at the northern limit of coralline substrata. 
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FIG. 26. Dexaminocilus grobbeni (Spandl). Female (3.6 mm) Male (3.9 mm) 
Great Barrier Reef. (after Lowry, 1981). 
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The genus was renamed and Fully redescribed by Lowry 
(lux: cit), based on more complete material from the Great 
Barrier Reef of Australia (Fig, 26), He likened it most 
closely 10 the genius Dexramtinelld Schellenberg (1928), On 
questionable grounds, Barnard & Karaman (1991) placed 
Lic genus within their realigned subfamily Prophljantinac, 
However, as Lowry (luc, cil) and Ishimaru (1987) con- 
cluded, the balance of character states of Dexaminoculus are 
closer to the truc dexaminins, De carmine. Paradexamine and 
especially Dexamine fia (Pigs. Zich 29). Particularly signifi- 
cant is the form af the coxal plates, pleon carination. and the 
sexually dimorphic gnathopod 1. as well as mouthpart mort- 
phologv. However. the extreme location of the eve is non 
dexaminin, and (he lack of subchelae on the peraeopds is 
non polycheriin, The authors therefore propose ihe new 
subfamily Dexaminoculinae to facilitate recognition of its 
distinelive, major, taxonomic differences. 


Prophiiantinae Nicholls 
(sce Fig. 2/dY) 


Prophliantidae: Nicholls, 1939: 3] 2. —Barnard, 19694: 432. 
— Bousfield, 1982: 278, —lshimaru, 1994: 43. 
Dexaminidae (part): Barnard, 19702: 163.—Bellan-Santini, 
1982: 212. 

Dexaminidae (Prophliantinae) Barnard, 1970; 161:— 
Ishimaru, 1987: 1413.— Barnard & Karaman, 1991: 373, 


Type genus: Prophlias Nicholls, 1939 312, 


Genera: Guernea Chevreux., 1887; 302 (=Prinassts, 
zbeyamonica), Haustoriopsis Schellenberg. 1938712, 


Diagnosis: Body small, short, broad, surface ofen 
with rugose integument. Peraeon with low mid-dorsal carina 
(part or all), hut no dorsal processes. Urosome segment | 
may be fused with fused segments 2 & 3. Rostrum very short, 
Anterior head lobe mainly rounded. Eyes pigmented. me- 
dium. Antenna | (female) short, peduncular segment 2 
shorter than l. Accessory flagellum minute or lacking. 
Antenna 2 (female) short; tn male, peduncle short, segment 
4 broad, flagellum elongate. 

Mouthparts modified. Lower lip, inner lobes distinct. 
Mandible; molar variously reduced or modified; spine row 
lacking, Maxilla l. palp [(2} segmented; outer plate with 
7-9 apical spines. Maxilla 2, plates modified, reduced. 
Maxilliped, outer plate large. inner plate small, palp short- 
ened. 

Coxae l-4 slender, deep: coxa I shortest. Coxa 5 very 
large. Crnathopods slender, weakly subchelate, carpus usu- 
ally longer than propod: palınar margins small, distinct. 
Gnathopod 1, propod not sexually dimorphic. 

Peraeopods 3 & 4 simple, not subchelate, segment 5 nol 
strongly shortened. Peracopods 5-7 short, generally dissimi- 
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lar in form but little in size (peraeopod 7 shortest); bases 
varjously broadened. unlike; segment 5 little shortened, 
often broadened; dactyls simple, short to medium. 

Pleopods small: peduncle broadened, rami short. 
Uropads | & 2shor rami usually unequal in length. Uropod 
3 short, margins spinose (weakly setose in male). 

Telsan lobes medium, separated nearly to base, not 
diverging, apices truncate. spinose, 

Coxal gills simple, not strongly pleated or lobate, on 
peraeopods 2-6 only, Brood plates small, linear, with apical 
setae. 


Taxonomic Commentary: The authors concur with the 
decision of Barnard (1970a,) followed by Hirayama (1934, 
1986), ta transfer Guernea from family Dexaminidae to the 
Prophliantinac. Cluster analysis (p. 56, Fig. 29) further 
confirms its relatively close morphological similanty to 
Pruphlias and Haustoriopsis, Guernee isa complex of 
diverse species groupings, some of which have been given 
formal generic and/or subgeneric status ( Prinassus in ihe IN. 
Pacific region and Gwernea elsewhere}, However. the 
authors also agree with the decision of Bellan-Santim (1983) 
and Ishimaru (1937) to resubmerge the names Prinassus and 
Dexamonice inthe synonomy of Guernea Chevereux, 1887, 

Barnard and Karaman (1991. loc, cu) reduced the 
Prophliantidae to subfamily status within the Dexaminidae. 
This decision is supported by the present analysistp. 56). As 
noted by Tshimaru (1987), those two authors also relegated 
[he venus Dexamikociius tà the Prophliantinae on dubious 
grounds, and as noted here, without suitable concordance 
with then own subfamily diagnoses. The coral-dwelling 
Dexdniinocidus is here considered distinctive at subfamily 
level (above), In balance, its phyletic affinities are closest to 
the primitive, nestling Dexamininae, and rather remote from 
ihe fossorially specialized and apomorphic Prophlianiitac, 


Guernea Chevreux 


Guernea Chevreux, 1887b: 302.—Siebbing, 1906: 521 
(part) —Barnard, 197 Qa: 11, figs —Hirayama, 1985: 395, — 
Bellan-5antini, 1982: 225—Ishimaru, 1987: 1395.— 
|shimaru, 1994: 43, 

Guerned (Guernea) 1. L. Barnard, 19708: 169, —Hirayama, 
1985:1.—Hirayama, 1986: 488. —Bamard & Karaman, 1991: 
274, 

Prinassus Hansen, 1338: 82. 

Guernea (Prinassus! Y, L, Barnard 1970a: 169.—Hirayama, 
1985: &.—Hirayama, 19864: 493, —Bamard & Karaman, 
1991: 275. 

Dexamonica J-L, Bamard, 1938: 130, pls. 26-27 —Barnard, 
19693; 203, 


Type Species: Helleria coalita Norman, 1868, 
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Species: About 24 described species and subspecies 
world-wide (Barnard & Karaman, 1991, updated), The 
following 11 species are recorded from the North Pacific 
region: ©. ezoensis Ishimaru, 1987; G. longidactyla 
Hirayama, 19564; G. mackiei Hirayama, 19862; G. mag- 
naphitastoma Hirayama, 1985; G. minor Ishimaru 1987; C. 
nullispina Hirayama, 1385; G. guadrispinosa Stephensen, 
1944; C. rectocephalus Hirayama, 1983; G. reduncans J.L. 
Barnard, 1958; G. sombarf Hirayama, 19862: G. tere kimina 
Hirayama, 1985; ©. rominkaensis Hirayama, 1985, 


Diagnosis: Postertor peraeon and all pleun segments 
weakly carinated and/or posteriorly mucronate. Urosomite 
| separate, with mid-dorsal keel or hump (both sexes). 
Urosomites 2 & 2 coalesced. variously with small dorsal 
spines, Rostrum very short; anterior head lobe sharply 
rounded. Eyes medium, rounded, weakly faceted. Antennae 
(female) short. Antenna 1, flagellum 4-8 segmented; acces- 
sary flagellum minute or lacking. 

Lower lip large, outer lobes with prominent shoulder 
cones. Mandibular molar variously trituralive, often com- 
plexly divided; lefi lacinia 445) dentate. Maxilla 1, palp 
l(2)-segmented, outer plate with 7-9 apical spines, inner 
plate Of D-setose. Maxilla 2, inner plate small, 2-5 setose. 
Maxilliped, inner plate very short, apex with 2-5 long setae; 
outer plate large, palp 4-segmented, daciy! short. 

Coxae 1-4 medium, narrow, strongly overlapping, 
rounded below. Coxa 5 very large, deep, -postero-lobale, 
Cmathopods | slightly smaller than 2, basis with distinct 
proximal “buccal bend"; carpus relatively short and deep, 
little longer than propod; palm distinct 

Peraeopods 3 & 4, segment 5 shorter than 4 & 6, 
posterior margin spinose; dactyls medium, Peraeopods 5-6 
subsumilar im form and length; segment 5 not shortened, 
dactyls various, usually reversed, Peraeopod 7, basis very 
broad; segments 4 & 5 broadened (not greatly, and/or 
asymmetricali v, asin Haastoriopsrs), margins strongly setose: 
dactył short. 

Pleon plates 1-3, hind corners rounded, or squared. 
Uropods 1 & 2, outer ramus the longer (usually), apices with 
long apical spine. Uropod 3, rami short, subequal, inner 
margins spinose (setose in male), Telson lobes medium, not 
diverging, outer margin and apex variously armed with setae 
and/or spines. 


Distribution: Mainly tropical and wann-temperaie 
(Indo-Pacific and tethyan) coastal shallows; fossorial in finc 
sediments. Of the 24 species and subspecies described to 
date world-wide, 12 (one-half) have been recorded from the 
North Pacific region, but only one of these from the North 
American Pacific coast. 


Taxonomic Commentary: In balance of character states. 
Guerned appears more closely related to the type genus Pro- 
phlias than to the more highly specialized genus Haist- 
artopsis, Itdiffers from Prophilias, however, in its stronger 
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pnathopods, unexpanded segment 4 of peraeopod 5, and its 
dorsally carinated, unfused urosome segment |. 


Guernea reduncams il. L. Barnard} 
(Fig, 27} 


Dexamornica reduncans J, L, Barnard, 1958: 130, pls. 26, 
27,—Staude, 1987: 382. 

Cuernea (Prinassus) reduncans Barnard, 19702: 173, figs. 
|-3—Barnard & Karaman, 1991: 275. 

truerhea reduncans Austin, 1935: 604. 


Material Examined: 

BRITISH COLUMBIA: Queen Charlotte Islands, ELE 
sins. 1957: Hda mouth of Yakoun Bay, July 19 - 1 female 
with juveniles) W | 1. Head of Gudal Bay, Graham L. July 28 
- | imam. 

Vancouver L. ELE Sin, B27, Dodger Channel, SW end 
Diana L, July 8, 1976 - 1 male, | female ov. Off McCauley, 
Pt, Victoria, B.C. D. W, O'Connell Stns., Aug. 28, 1976: 
WIOB - | male; WI56B - 1 male , 3 females (ov) (fig'd. 
specimens). Off Victoria, C. Low coll, Aug, 1981 - 3 males, 
5 females, IO imm, 


Diagnosis: Female ov. (24 mm); male (2.5 mm). 
Peracon segments 6 & 7, and pleon segment 1-3 with low 
mid-dorsal ridge, slightly acute behind, Urosomite 2 with 
recurved mid-dorsal carima, Fused urosomites 2 & 3 same- 
whal humped mid-dorsally, with 2-4 small spines. Eye 
medium, subovate, about 25-faceted. Antenna I. flagellum 
5-seginented; peduncular segments 1-3 (male). anterior 
margins minutely crenulated; segment | deep, posterior 
margin distally with clusters of longish brush siae, Antenna 
2, flagellum 3-segmented; flagellum (male) elongate (20H 
segments), peduncular segments 4 & 5 enlarged, anterior 
margin of 4 with clusters of short brush setae, 

Mandible, erinding surface of molar modified but en- 
tire, distal plumose seta short; left lacinia 4-dentate. Maxilla 
I, outer plate with 7 apical spines; palp 1-segmented, apex 
with 2 setae. Maxilla 2. inner plate narrow, with 5 marginal 
setae, Maxilliped, inner plate with 3 long apical setae; palp 
segment 3 and short dacivl exceeding tall outer plate. 

Coxae 1-4, lower margins finely crenulate and weakly 
setoge. Coxa 5, anterior labe small rounded, hind lobe very 
large, deeply rounded, Gnalhopod 1, carpus and propod 
relatively short. deep, subequal in length; propod widening 
distally Wr convex palm, with 3-4 postero-distal spines. 
Gnathopod 2 slightly larger than gnathopod l; carpus and 
propod slightly more slender and elongate; palm of propod 
with 3 postero-distal spines. 

Peraeopods 3 & 4, segment 5 distinctly shorter than 4 & 
3, hind margin with 3 stout spines increasing distally; dactyls 
medium. Peraeopods 5 & 6, segments 5, 6, and dactyls re- 
versed) basis of perucopod 5, hind lobe not strongly prod- 
uced below; segment 4 normally broadened. Peraeopod 6, 
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FIG. 27. Guernea reduncans (Barnard). Off Clover Pt, B. C. Fem. (2.3 mm) Male (2.0 mm) 
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basis narrowing distally, hind margin nearly straight, not 
markedly concave. Peracopod 7, segments 4 & 5 not 
exceptionally broadened, length of each greater than width: 
dactyl slender, medium. 

Pleon plates 7 & 3, bind comers squarish or rounded, 
lower margins weakly sense. Uropod 1, tips of rami exceed- 
ing uropod 2 but not uropod 3; peduncle with 3-4 proximal 
outer facial setac, Uropod 2, outer ramus the longer, apical 
spine about 2/3 its length. Uropod 3, rami about 30% longer 
than peduncle, margins with a few stout spines: in made, 
inner margin or both rami are plumose-sctase, 

Telson not longer than wide, lobes fused basally. 
submarginally with penicillate setae, apices each with single 
spine, 


Distribution: Southern British Columbia, Washington 
and Oregon, to southern California, subtidally to about 100 
m. in depth, in fine sand and muddy sand. The present 
records are the first authentically from British Columbia, 


Taxonomic Commentary, The species apparently 
varies somewhat throughout its range. Material from Cali- 
forma, illustrated by Barnard (1970a, loc. cil), exhibits 
distinct, posteriorly mucronate, peraconal and pleonal 
carinations, and more elevated dorsal tooth on urosomite 1. 
Lirosomites 2 & 3 bear 6 (vs. 2-4) dorsal spines, and apical 
spines of the uropod rami are longer, In southern material, 
the eye of the female ts smaller, the flagellum of antenna | is 
6- (vs. 5-) segmented, the posterior spines of segment 5 of 
peraeopods 3 & 4 are longer, the posterior lobe of the basis 
of peraeopod 5 is deeper and, in peracopod 7, segment 5 is 
shorter and broader, Moreover, in maxilla 1 of Californian 
material, the palp has a weak suture dividing it into two 
segments, the outer plate bears 3 apical spines, and the inner 
plate a single apical seta. In males, the eye of natihern 
material is larger with more numerous omunalidiu, 

Guernea reduncans appears more closely similar to LZ. 
ceulita and G. nardenskioldi of the North Atlantic region 
than to species of he western Pacific described and figured 
by Hirayama (1935, 19863) and Ishimaru (1987) (see bę: 
low), 


WESTERN N. PACIFIC SPECIES OF GUERNEA 


To date eleven species of Guerneg have been recrded 
and/or newly described from Asiatic North Pacific localities, 
as follows: 

I. Sea of Japan Sea, Russian Coast. 
1. Guernea species (identified as G., nordenskioldi by 
Bulycheva, 1955). 
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II. Coast of Hokkaido (material of Ishimaru, 1987), 
2, Cruernea ezoensis (males, females) - Otsuchi, Nowuke 
peninsula. 

3. L. minor (males, females) - Shirahama, 

IT, West Kyushu coast, Japan (material of Hirayama, 1983): 

4. Guerned magnaphiltostoma (males, females) - Ariake 
Sea, 

G. terelamina (female) - Shijiki Bay. 

G. tomiokaensis (Females, males) - Tomioka Bay. 

Cr. nuflispina (male, immatures) - Tomioka Bay. 

LC. rectocephala (females) - Tomioka Bay, 


3. 


G. 
LA 
8. 


LI. China Sea Coast (material of Stephensen, 19441. 
9, Guernea quadrispinosa (male) - Liao-tung peninsula. 


IV. Hong Kong (material of Hirayama, 1986), 
IU. Guernea sombati (nale, female), 

LE. G. fongidacryla (male). 

12. ©. mackter (males, Females). 


Taxonomic Commentary: The above species from the 
Japan and China Seas exhihit a considerable range of mor- 
phological diversity. However, a reasonably close perusal 
of illustrated character states did not reveal well-defined sub- 
groups but rather a series of morphological specializations 
(hal presumably adapt each species for a particular niche and 
life style. The species range phyletically from the relatively 
primitive Cr. ezoensis, in which most character states are 
plesiomorphic. to thehighly specialized minute species, Cr. 
minor, in which most character stales are apomorptic. None 
closely resembles the type species, ©. conina (Norman) 
from the North Atlanne region, but differs especially in the 
form of the gnathopods, and in the shape of the mid-dorsal 
process of urosome |. Barnard (19702) has previously 
commented on differences between the material of Bulycheva 
(1855) from the Japan Sea (No. 1, above). and his material 
pl Cr. nordenskiokdi trom North Atlantic coastal regions, and 
of G. reduncansmns trom California, The last rwa species 
were both fully illustrated in his extensive generic revision 
(Barnard, 19702). 

A key to North Pacific species is beyond (be scope of this 
study. However. Cr reduncans was found to differ from 
species Nos. 2, 6. and [IO in which the outer plate of maxilla 
I has 9 apical spines; from Nos. 3, 5, 7, 8, and 12 in which the 
outer ramus of uropod 3 lacks plumose swimming setae in 
the male; and from No. 9 in which the apical spines of the 
rami af uropods 1 & 2 are extremely long. © reduncans 
differs perhaps least from Nos. 4 & 11 (above) but both the 
latter species have relatively slender gnathopods, and telson 
lobes that are marginally and/or apically setose. Hopefully, 
this study may stimulate a lhorough revision c this challeng- 
ing assemblage of western Pacific prophliantids. 
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FIG. 28. Prehensile Peraeopods in Dexaminoidea 
(modified partly from Vader, 1983) 


A. Nototropis falcatux B. Delkarlye epamalla C. Tritaeta gibbosa D. Polycheria obtusa 


Discussion and Conclusions. 


This study treats the systematics and distributional 
ecology of some 12 species of dexamiaoidean amphipod 
črustaceans occurring in North American Pacific coastal 
marine waters. from the Bering Sea to Northern California. 
This fauna is small and relatively minor in contrast ro several 
large and diverse regional sammaridean superfamilies prè- 
viously treated (e.g. Gammaroidea (Bousheld. 1979); 
Ampeliscoidea (Dickinson, 1982, 1953); Corophioidea 
(Conan, 1983); Phoxocephaloidea (Jarrett & Boustield 
1994), and others of this series now in preparation (e.g. 
Talitroidea, Eusiroidea. Hadziodea (Boustield Staude, 1994). 
Moreover, regional dexaminoideans include only about 7% 
of ihe -200 species described to date, world-wide, Hony- 
ever, this small fauna is remarkable in containing: (1) à large 
component of the single most primitive subgroup. the sub- 
family Atylingc; (2) significant representation from the most 
advanced subfamily, the Polycheriinae; (3) only one species 
from the other six phyletically intermediate subfamily groups. 
Thus, in combination with oumierpari dexaminoidean groups 
from the Asiatic North Pacific coastal marine region, this 
modest North American assemblage makes up in taxonomie 
and phyletic quality what it lacks in species numbers, and 
thereby provides a basis for review and reclassification of the 
entire world fauna not previously realized. 

Natura! relationships among species and generic groups 
are here tested more critically by means of a modification of 
the phenetic UPOMA (cluster analysis) system of Sneath 
and Sokal (1973). The modified but relatively unsophisti- 
caled system employs an overall criterion of phytetu: simi- 
larity termed the Plesio-Apomorphic (P.- A.) Index in which 
low numbers signify phyletically primitive, and high num- 
bers advanced. taxomumic groups, The system has been 
utilized effectively in similar studies by Conlan (1983), 
Staude (1986) and Jarrett and Bousfield (1994), Within the 
superfamily Dexaminoidea, analysis Of generic similarities 
is based on 21 characters and corresponding 42 character 
states given in Table 1 (p. 57). The lepechinellids are here 
represented pragmatically by one genus, Lepechntelle, mainly 
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because it contains more than WY of the species, and the 
three other described genera do not show differences (from 
it} in the character states utilized in this analysis. 

The resulting phenogram (Fig, 29) "clusters oul” two 
main subgroupings at less than 50% similarity, viz, a primi- 
tive, thin-bodied, aryrlid family group (with P. A. indices of 
9-24) on Ihe defi, and a relatively advanced, broad-bodied, 
dexaminid family group (with P.-A. indices of 15-29) on the 
right. The atylids are especially primitive m retainmg à 
number of presumed ancestral features (6.9. Bousfield, 1983) 
such as basic body carination, peracopods, pleopods, mouth- 
parts, and pleated gill structure, whereas (he des arminoideans 
tend more strongly to reduction or loss of body carination, 
mouthpari armature, and modification of the peracopods 
towards “prehensility” on the one hand (Fig.28, above) or 
fossorial life style on the other (Fig. 2 (d), p. 7). 

Within the Atylidac, four subgroups "cluster out" with 
Paired character state similarities between 60 and 75%, that 
are here recognized at subfamily level. These include the 
very primitive large-bodied Atylinae (P.-A. Index of 9) on 
the one hand, and ihe advanced, sinall-bodied Anatylinae 
(P.- A. Index of 22-24) on the other. The other two groups, 
Noratropiinae and Lepechinellinae, intermediate in body 
size and phyletic positioning (P. A. mdices of 16-19), trend 
to a more free-living, epibenthic and pelagic life style, with 
strong deep-water and abyssal components. The biogec- 
graphical significance of these phvletic relationships is noted 
below (p. 60}. 

Within family Dexaminidae, containing nearly twice 
the number of genera. (our subfamily groupings are similarly 
recognized. These "cluster out” at slightly higher levels of 
character slate similarity (60-77%), These subfamily group- 
tes include the relatively primitive Dexamininae contain- 
ing six relatively similar genera (P. A. indices of 15-24} on 
the left, and the advanced, highly specialized and commensal 
pair of genera comprising the Polycheriinae (P. A. indices of 
27-29) on the riehl, The two phyletically intermediate 
subgroups (P. A, Indices of 19-21) encompass two sub- 
families of widely differing morphologies and life styles. 
viz. the monotypic. coral dwelling Dexaminoculinae. on the 
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TABLE I. GENERA OF DEXAMINOIDEA: CHARACTERS AND CHARACTER STATES 


CHARACTER 


CHARACTER STATE VALUE 


Plesiomorphic Apomorphic 


]. Rostrum 
2. Body form 
3, Thorax, dorsum 
| 4. Accessory flagellum 


5. Sexual dimorphism of 
antennae, znathopds 
6. Mandibular palp 


7. Mandibular molar 

R. Lower lip, inner lobes 
9. Maxilla 1. palp 

10. Maxilliped palp 

11. Coxal plates 1-4 

12, Coxal plate 5 


13. Gnathopods | & 2, 
propod & carpus 
14. Peraeopods 3 & 4 


15. Peracopods 3 & 4,. 
length of segment 5 

16, Peraeopods 5-7, 
widih basis 

17, Peracopods 5-7, 
similarity 

14, Pleon, dorso-lateral 
armalure 

19, Urosome 5 & 6, 


dorso-lateral “wings 


20. Uropod 3, rami 


21, Telson lobes 


long 
very slender 
spinose 
| -segmenied 
strong 
present, strong 
large, triturative 
lacking 
Z-segmented 
4-segmented 
stnallest anteriorly 
shallow 
elongate 
sim plidactylale. 
> segment 4 
broad, suborbicular 
similar in size and. 
[orm 
toothed 
present 
lanceolate; margins 


plumose-setose 
separate, Converging 


mediam short 
short and stout 
not Spinose 
minute lacking 
weak or none 
lacking 
non-triturative 
well developed 
l-scgmented 
3-segmented 
deepest anteriorly 
deep (about = 4) 
short & deep 
subchelate 
< segment 4 << segment 4 
DATA 
unlike in size 
and form 
smooth 


tor nearly so) 
lacking 


umikę in size 
or form 


| mear; margins 
spinose 
basally fused 


une hand, and a complex of three small bodied, fossorial 
genera within the Prophliantinae on the other. The Dex- 
aminoculimae and Polychertinae are linked naturally 10 the 


Dexamininac by greater overall character state similarity of 


the peraeopods and most other body appendages, including 
similar sexual dimorphism af the propod of gnathopod 1, 
apparently unique to this family within all gammaridean 
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amphipod superfamilies (Fig, 2, p. 7). Close comparison of 
individual character states suggests that the Prophliantinae 
differ from the Dexamininae somewhat more strongly than 
semi-phyletie numerical taxonomic methodology actually 
reveals, This methodology may be arguably more suscep- 
tible to homoplastous or convergent similarities than cladistic 
analytical methodology A broader cladistic analysis, not 
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FIG, 29, DEXAMINOIDEA: PHENOGR AM OF GENERA, 
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DEXAMINIDAE 


Dexaminelia 
Syndexamine 
Daikaryie 
Dexarmnocutus 
GUGITIGR 
Prophlias 
Haustoriapsis 
Tritaeta 
Polycheria 


pPTÜVOES TA 


attempted in this regional study. may show greater phyletic 
significance to the differences, especially in gnathopod 
structure, and perhaps justify restoration of the Praphliantins 
to family level of recognition. 

Withintbemonotypic genus Anis ceubtamily At linac). 
an amphi-North Pacific near-lotal assemblage of 10 species 
may be phenetically analyzed, based on 20 characters and 
character states outlinedin Table H. The resulting phenogram 
(Fig. 30, p. 60) encompasses two not very closely similar 
subgroups, a primilive large bodied carimarnes-levidensus 
assemblage (P. A. Indices of 10-21) on the lefi, and à more 


AMPHIPACIFICA WOL, 1 NO, 3 OCTOBER 15. 1994 


advanced, generally smaller bodied collingi-tridens assem- 
blage (P. A. indices of 20-33) on the right. The most 
primitive members of the carinatus subgroup, A. carinafus 
and arassovi, appear not far removed in basic morphology 
from large regionally occurring gammaroidean amphipods 
(e.g. various Anisogammaridae, and the Gommarus setosus 
-wikizkii complex within family Gammaridae: see 
Boustield, 1979), Within the A, levidensus subcomplex. 
including A. ekmanii and A. bruggeni , some reduction of 
mouthparts (c.g. mandibular palp) and specialization of 
body appendages (e.g. pectinate setation of gnathopod 
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CHARACTER 


3 Body = 

2. Thorax, dorsum spinose 

3. Accessory flagellum 
SOBNE 

3, Mandibular palp 

6. Mandibular molar 

7, Lower lip, inner lobes lacking 

8. Maxilla I, palp 


9. Maxilliped palp 


10, Coxal plates 1-4 


Il. Coxal plate 5 shallow. 
12. Gnathopads | & 2, 

propod & carpus 
13. Peracopods 3 & 4 


elongate 


ld. Peracopods 3 & 4, 
length of segment 5 
15. Peraeopods 5-7, 


17. Pleon, dorso-lateral toothed 
armature 

18, Urosome 5 & 6, 
dorso-lateral "wings" 


19. Uropód 3, rami 


present 


plumase-setose 
separate, converg- 
ine or straight. 


20, Telson lobes 


propods) is evident (Fig. 7). Within the colling? group, the 
more advanced ridens subgroupexhibils weakest body car- 
inalion, and most strongly modißed peraeopods in which 
character states trend, probably convergently, with compa- 
rable features of the Nototropiinae (Fig. bj). 

The North Pacific species of the highly specialized 
genus Palycheria (dexaminid subfamily Polycheninac) may 
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verv slender 


]-segmented, minute 


present, strong 


large, Wituralive 


2-segmenled 
d-semnenied 


smallest anteriorly 


simplidactylate. 
> segment d 


broad, suborbicular 


width basis 
16. Peraeopeds 5-7, similar in size and. 
similarity form 


lanceolate; margins 


CHARACTER STATE VALUE 


Intermediate < č _ rr 


2 


short and stout 


not spinose 


lacking 


weak or none 


lacking 


non-Lriturative 
well developed 


i -segimented 


3-sesmented 


deepest anteriorly 


deep (about 24D, | 
short & deep 
subchelate 


« acoment 4 << segment 4 


Harrow 


unlike in size 
and Corin 
smooth 
(or nearly so) 
lacking 


unlike im size 
ar tem 


linear; Märgins 
spinose 

basally fused, 
spreading 


also be analyzed numerically on the basis of 20 characters 
and corresponding character states outlined in Table ITI (p. 
61), Character states of the P. amaretica complex of species 
of southern oceans is included here for broader perspective 
on morphological relationships within the genus. The re- 
sulting phenogram (Fig. 31, p. 62) “clusters out" two major 
subgroups, a primitive japonica subgrouping of threc west- 
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FIG. 30. PHENOGRAM OF SPECIES OF ATYLUS 
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4d 
42 
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PAIRED CHARACTER STATE SIMILARITY 
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ern Pacific species (P. A. indices of 8-19) on the left, anda 


highly advanced osborni suberoup (P. A. Indices of 36-28) 
on the left, The osborsi subgroup exhibits sismicanily 
greater reduction of mouthparts and specialization of coxal 
plates, peraeopods, and uropads, differences perhaps related 
to differing life styles in association. with differing host 
OLEATHSTIS, 

Although the combined North Pacific and Polycheria 
antarctica assemblages, in uto, represent only about onec- 
third of the world-wide fauna, some tentative inferences may 
bedrawa. The North American and Asiatic subgroups differ 
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very significantly from each other, clustering at less than 
50% similarity, and perhaps meriting separate generic 
(certainly subgeneric) recognition of the North American 
assemblage. Such would seem further justified by the fact 
that Ihe antarctica subgroup, closer to the generic type P. 
tenuipes Haswell from southern oceans, clusters much more 
Closely with the Asiatic than with the North Amencan 
Pacific osborni group. Hopefully, this limited study will 
point the way to a more broadly based solution to phylctic 
relationships and formal classification within subfamily 
Polycheriinae. 
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CHARACTER 


1. Antenna |, segment 3 
length 

2, Mandible; number of 
blades in spine row 

3. Maxilla 1, number of 
outer plate spines 

4, Maxilla |, length 
of palp 

5. Maxilla 2, inner plate. 
No. marginal setae 

6. Maxilliped. length of 
palp 

7. Coxae | & 7, 
margin 

8. Coxa 3, lower front 
corner 

9. Gnathopod |, palm of 
propod 

10, Gnathopod 2, palm of 

- DI OUT 

11, Peracopods 3 & 4, 

length of segm’ 5 

12, Peraeopods 5-7 
length of segm't 5 

13. Peraeopod 7, width 
of basis (segm't 2) 

14, Peracopods 5-7, 

. lenzth of segm't 5 

13. Urosomite 2 & 3 
Number dorsal spines 

16. Uropod 1. peduncular 
outer marginal setae 

T7. Uropod 2, length of 
inner ramus 

18. Uropod 3, length of 
rami (female} 

19. Telson lobes, basal 
fusion 

20), Telon lobes, number 
of lateral spines 


Biogeographic Consideration 


4 
Ñ 
exceeding outer 
plate 
many (> LO) 
exceeding outer 
__ plate 
rounded 
rounded 
long 
long 
> seum t D 
> SEEM té 
broadened 
»segm L6 
| numerous 
lacking 
> Outer ramus 
subequal 
little (1/6) 


many 7-8 


(see Table IV. p. 62). Less than 200 world species are 


= flag. sermi 


3 


= outer plate 
3.5 
= iter plate 
Squared 
process small 
mediutrt 


medium 


sl. broad 
= seem ih 
4 
few 
ze THINS 
slighily unequal 
intermediate 


iniermęed (4-6) 


CHARACTER STATE VALUE 


_ Plesiomorphlc Apomorphic | 


> flagellar segm't 


shoner than 
outer plate 
0-7 
shorter than 
outer plate 
front acute 
process large 
short 
Short 
« segm't 6 
< segn ió 


sublinear 


< atan lG 


strong TOW 
< outer ramus 
markedly unequal 
much (1/3-1/4) 


few (0-3 


The limited occurrence of Dexaminoidean amphipods 
in the North Pacific region allows for few broad conclusions 
concerning regional biogeography of the group. However, 
the regional and world-wide distributional record of compo- 
nent families and subfamilies, including the more diverse 
western North Pacific dexaminoidean fauna, is morc helpful 
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encompassed hy 22 genera and 8 subfamilies (columns 1, 2), 
The low species/genus ratio provides a relatively high index 
of morphological diversity within the superfamily and, by 
inference, a relatively lang or ancient evolutionary history of 
the group as a whole. 

Within family Atylidac, 3 subfamilies are mainly litto- 
ral and sublittoral (column 7), whereas the Lepechinellinae 
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FIG. 31. PHENOGRAM OF SPECIES OF POLYCHERIA 
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Within the more diverse and species-rich family 


(containing nearly half the known atylid species) is abyssal, 


mainly in Indo-Pacific and Atlantic regions. The LI species 
of subfamily Atvlinae (Aryfus) are endemic to the North 
Pacific region, with a simple Gullier in the Atlantic and one 
possibly in the Antarctic, By contrast. the 20 species of 
Molotropiinac are mainly Indo-Pacific and Atlantic, with a 
few outliers reaching the western Pacific. The tille known 
subfamily Anatylinac is also mainly Indo-Pacific, with 2 
species reaching the Sca of Japan bul none attain the North 
American Pacific coast. 
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Dexaminidae, all four sublamilies are primarily Indo-Pa- 
cific, and the few described species wilbin subfamily 
Dexaminoculinae are endemic there. A few members of the 
primitive subfamily Dexamininae penetrate into temperate 
waters of the North Atlantic and southern Japan (Kyushu). 
Subfamily Prophtiantinae is also Indo-Pacific and southern, 
but with stronger representation in the North Atlantic and 
western Pacific regions. By contrast, the pbyletically most 
advanced subfamily, Polycheriinae, penetrates fairly strongly 
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TABLE IV. GEOGRAPHICAL DISTRIBUTION OF DEAAMENOIDEA" 
NORTH  PACIFIC DO- 
wr. sme wn race 


NR 


ATYLINAE 
NOTOTROPIINAE 
LEPECH.'INAE 


ANATYLINAE 


DEXAMININAE 
DEXAMINOC'INAE 


POLYCHERIINAE 


AMPELISCOIDEA 


* Data updated from Barnard & Karaman (1991), 

"LEGEND: L- Littoral; A. - 5uhlittoral.; 
northwards along both Asiatic and North American Pacific 
coasts, with its most primitive members (within. genus 
Triraeta) confined ta the Mediterranean and eastern North 
Atlantic regions. 

Wilh respect to local distribution, the North American 
Pacific coastal marine fauna here consists of K atylins, 3 
polycherins, and one prophliantin, Three species at 
lepechinellins occur ai abyssal depths off the eastern Pacific 
continental slope, from Central America north to Baja and 
southern California hut, to date. none has been recorded Irom 
off Oregon or points northward (Barnard, 1973; Barnard & 
Karaman, 1991), As noted previously in this text, of the E 
regional species of Arvlus, three species within the more 
primitive carinarus-levidensus subgroup (Le. A. carinatus, 
A. atlassovi, and A, brugęeni) do not extend south of the 
Bering Sea, and only A. jevidensus reaches California. 
Within the advanced coliings-rridens subgroup. all four 
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A- Abyssal. 


L-5L 


L-56 


X - common; X - species few; 0 - absent 

species occur in the central region of British Columbia. 
However, A. tridens and A, georgianus do not extend norih 
to the Bering Sea, ber occur southward to central California. 
CW seven atylin species recorded from coastal western Pa- 
cific waters, A. ekmani, A. mini, and A. occidentalis 
advanced morphological counterparts of A. Jevidensus, A. 
ridens, and A. collingi) also extend furthest southwards. 
The more soulherly occurrence, in North American Pacific 
waters, ot phyletically advanced members of major laxo- 
nome units has been noted previous] y within subfamibes of 
the Phoxocephaloidea, especially subfamily Metharpiniinae 
(Jarrett and Bousheld, 1994) and subfamily Pleustinae with- 
in the Leucothotdea {Bousfield & Hendrycks, 1884), The 
evolutionary significance of this phenomenon is yet incon- 
clusive, but possibly reflects the overall depressant effect of 
low temperatures on rates of evolution, all other factors 
being equal (Ekman, 1953), 
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The distribution of ampeliscoidean amphipods, consid- 
ered to be close but more highly advanced and spectahzed 
phyletic counterparts of dexaminoidcans, stands in marked 
contrast (Table TY), Through modifications of peraeopods 
3-7, ampeliscoideans are able to construct and live (in the 
"upside down" fashion of polycheriins} within protective 
werlical tubes of their own construction. They thereby ex- 
ploit in vast numbers, the rich tryptonic and deposi [ood 
resources om and above sedimentary substrata. 
Ampeliscoideans occur abundantly along all marine coast- 
lines, including the arctic and antarctic, but relatively few 
have penetrated the deep sea (Table IV, columns 3-6). 
However, relative tothe dexaminodeans, the larger number 
ol described species (column 2) is encompassed by only 4 
genera and one subfamily (column 1), three-fourths in the 
essentially littoral-sublittoral genus Ampelisca, This high 
species genus ratio implies a relatively low index of morph- 
ological diversity and a relatively recent evolutionary his- 
tory. This difference would suggest that the Dexaminondea 
is, palaeohistorically, an older superfamily group than the 
Ampeliscoidea. The most primitive members (e.g, of Atos) 
now exist in phyletically relict or semi-relict fashion, still 
occupying marine "nestling" niches that gammaroideans and 
other more eurytopic and more successful ecological cout- 
terparts have apparently not vet penetrated. 
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LEGEND FOR FIGURES 


A] - antenna 1; AŻ - antenna 2; ABD - abdomen: 
ACC FL - accessory flagellum; BR - branchia 
(coxal gill); CX - coxa; EP - epimera (pleon plate); 
GN - gnathopod; HD - head; JV - juvenile; LL - 
lower lip; LFT - left; MD - mandible; MX - 
maxilla; MXPD - maxilliped: PL - pleopod; PLP - 
palp; RT - right; T - telson; UL - upper lip; U - 
uropod; UROS - urosome; X - enlarged; O - male; 
O - female. 
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